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with the prosaic scythe. But Americans as a whole 
are an efficient people and experience has long 
ago taught us the difference between false and 
true economy . . . between improper and proper 


ways of doing things. 


But despite this accepted truth many of us — 
Science Instructors included —are still making 
futile efforts to accomplish big things with equip- 
ment belonging to the distant past. 
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the school, to the instructor and to the student 
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to reach for your Milvay Catalog. If you haven't 
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SCIENCE IN EDUCATION 


Kart T. Compton 


President, American Association for the Advancement of Science 


In my brief remarks, I shall deal with 
two aspects of the subject: (1) the place 
of science in education and (2) some prob- 
lems of education in science. 

The origins of both pure and applied 
science are shrouded in antiquity and 
legend. Some of these legends serve to 
illustrate a marked difference between the 
place of science in education then and 
now. According to one of these legends, 
the god Hermes, who knew the secrets 
of nature, used to come to earth in hu- 
man guise to work in his laboratory. The 
results of his experiments were placed 
in vessels which were tightly closed and 
sealed to keep them from curious eyes. 
Hence arose the term “Hermetically 
sealed.” By another legend, a group of 
fallen angels settled on earth and took 
human wives. They employed these wives 
to write the secret formulae of science in a 
great volume known as chemna, whence 
came the names chemistry and alchemy. 
Today, the press and radio of the world 
are broadcasting the discoveries of science, 
and your job as science teachers is to edu- 


cate the youth of the country in scientific 
methods and facts. 

The contrast is striking. In early days 
science was secret; its devotees were a 
secret cult; it was like an aristocracy,—not 
for the common people. Today, science is 
an integral part of the daily interest and 
life of everyone,—science has become a 
democracy. 

Along with this democratizing of science 
has come an increasing freedom from su- 
perstition. The Greeks had made good 
progress in the transition from superstition 
to science, when the invasions of Europe by 
the mid-Asiatics in the early centuries of 
the Christian era, together with the con- 
tacts with the Orient established over trade 
routes, brought back a long era of supersti- 
tion which has delayed the attainment of 
a realistic and rational conception of the 
world. These superstitions led to belief in 
the philosophers’ stone, witches, and tokens. 
Even now superstition is not unknown, even 
among scientists. Two days ago, a well- 
known scientist, to prove his complete free- 
dom from superstition, said that he always 
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asked for room 13, or a room on the 13th 
floor. Apparently, this made him feel 
better. But there is no doubt that supersti- 
tions fade as the light of science grows 
brighter. 

Now this democratization of science and 
this banishing of superstitions are of enor- 
mous significance. I do not dwell on the 
value of science in increasing productive 
power, decreasing hours of labor, adding 
innumerable conveniences to living, banish- 
ing disease and bodily discomfort, permit- 
ting quick and wide communication of ideas, 
and the like. These things we all recognize 
as out-growths of science, and they speak 
for themselves. But I have in mind a far 
more important value of science. 

Superstition is a matter of the emotions ; 
science is a matter of reason. The con- 
quering of superstition by science is a 
triumph of reason, or intelligence, over 
emotion or fear. Such a triumph is, I be- 
lieve, an absolute essential if a democratic 
form of government is to be successful. A 
man whose mind is trained to view situa- 
tions objectively, to draw rational conclu- 
sions from observed facts, to plan his course 
intelligently in the light of these facts and 
conclusions, is a man who is a safe citizen 
in a self-regulating society, t.e., in a democ- 
racy. On the other hand, a man who is not 
trained or capable of thinking rationally, 
who is governed by his emotions and preju- 
dices, is an unsafe member of a democratic 
society,—an element of instability. 

Let me give a few examples to suggest 
what I mean. The teachers’ oath laws have 
been sponsored by a group of emotional 
citizens who believe sincerely in one hun- 
dred per cent Americanism. They, there- 
fore, proceed impulsively to allow them- 
selves to get worked up to an emotional 
pitch over an imaginary situation and to 
propose a cure which is childishly futile for 
accomplishing the desired objective. To 
my mind the teachers’ oath bill, in itself, is 
not harmful except as a nuisance. The 
serious thing is the fact that so many voting 
citizens can be so blind to the logical weak- 
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ness of their case as to take righteous satis- 
faction in feeling that they have performed 
a national service. It is the same kind 
of emotional and mob-psychology which 
burned witches, drove the pilgrims out of 
Europe, and has led many nations into 
useless wars. 

Take, again, matters of political or social 
reform. The rational approach starts with 
a study and analysis of the situation, and 
proceeds to search for a solution which will 
retain present good and eliminate present 
evil, with careful consideration of results. 
The non-scientific approach is to try this 
or that on erratic hunch, to try to perform 
a miracle as a magician pulls a rabbit out 
of a hat. The results are likely to be 
exceedingly costly. 

These illustrations could be multiplied, 
but they will serve to suggest an important 
aspect of the teaching of science,—the de- 
velopment of the habit and power of think- 
ing logically, of checking theories against 
facts, and of acting under guidance of rea- 
son. Thomas Jefferson, himself a scientist, 
saw the values of scientific education to a 
democracy and he “coupled freedom and 
science as conditions of progress.” (Bow- 
man, Science, Dec. 6, 1935.) He believed 
in thinking for himself, saying: “I never 
submitted the whole system of my opinions 
to the creed of any party of men whatever, 
in religion, in philosophy, in politics, or in 
anything else, where I am capable of think- 
ing for myself. Such an addiction is the 
last degradation of a free moral agent. If 
I could not go to heaven except with a 
party, I would not go there at all.” 

In these days of complex problems and 
of increasing tendency to emotional group 
or mob action, it is more than ever before 
necessary that our youth be trained to think 
and act rationally. Science is the best pos- 
sible training for developing this capacity. 
Therefore, I believe that it is highly sig- 
nificant that science is now not a secret 
cult but a matter of universal interest and 
concern. I, therefore, add this argument 
to the more common arguments, based on 
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cultural and practical value, as justification 
for increased emphasis on science in the 
programs of our schools and colleges. 

The second section of my remarks has 
to do with a problem of the method of edu- 
cation in science. A rather basic question 
is: “Which is more important for the 
teacher, to have thorough knowledge of the 
subject to be taught, or to have expert train- 
ing or native skill in the abstract art of 
teaching?” I shall not answer this question 
categorically, for obviously both are neces- 
sary. I would rather speak of the mode of 
approach in the teaching of science. 

Undoubtedly, the easiest and laziest 
method of conducting a class in science is 
to assign a lesson from a text book, quiz 
the pupils on their mastery of this lesson, 
and then assign the next lesson. In more 
advanced university work, an equally easy 
method is to lecture. Lecturing satisfies 
the self-esteem of the lecturer, who takes 
artistic pleasure in the logic and skill with 
which he covers his subject, and who avoids 
nearly all contacts with his students which 
might disturb the perfection of the presen- 
tation. Undoubtedly, also, these are the 
world’s worst methods of teaching science. 
A real science teacher is far more than a 
taskmaster or a stoker, and science does 
not consist of learning lessons by heart or 
taking notes. In fact, an argument can be 
made that the habit of learning, by memory, 
with which so much of our education is con- 
cerned, is a handicap rather than an asset 
to real mastery of the method and spirit of 
science. 

Science is not a technique or a body of 
knowledge, though it uses both. It is rather 
an attitude of inquiry, of observation and 
reasoning, with respect to the world. It can 
be developed, not by memorizing facts or 
juggling formulas to get an answer, but 
only by actual practise of scientific observa- 
tion and reasoning. The teacher, to be 
effective, must have the same attitude as 
the pupil, after the method of Socrates. 

There is no stimulus like the joy of dis- 
covery, and it is often a wonder to me that 
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any interest of students in science ever sur- 
vives the year upon year of learning to 
which they are often subjected without ever 
tasting the joy of an original discovery or 
idea, however elementary. There is all the 
difference in the world between running a 
laboratory to verify the laws that have been 
learned in the text book and running it to 
bring out or suggest these laws in advance 
of the text book. The latter method is 
slower, and far more difficult for teacher 
and pupil alike; but the former method is 
not really science at all,—merely illustration 
and technique. 

I have occasionally known teachers who 
really did scientific work with their pupils, 
and never once have I known it to fail of 
results. It is often said that elementary 
teaching in science is a highly developed art, 
whereas teaching on the higher levels, in 
the graduate schools, is very poorly done. 
It is also generally believed that teaching 
becomes more difficult in the higher levels. 
I think, in a way, both these statements are 
wrong. The best and also the easiest teach- 
ing is done by the professor who is working 
with his graduate student on a research 
problem. Here all thought of pedagogy is 
thrown to the winds; the teacher and stu- 
dent are collaborators on a job that taxes 
the resources of both. 
by example and by his own mental effort. 

Now, I perfectly well realize that I have 
presented an exaggerated case, and that 
there is a great deal to be said for training 
of teachers in educational methods. But 
I firmly believe that no element in the train- 
ing and environment of science teachers is 
so valuable as that which keeps them in con- 
tinual live touch with the progress of science 
itself so that, through their own interests 
and example, their students may see science 
as a live subject, and feel that they share 
some part, however significant, in its prog- 
ress. This is a continual challenge to the 
best ingenuity of science teachers and a 
guide as to those activities and contacts 
which will be of greatest value to them in 
their teaching work. 


The student learns 








THE PREPARATION OF HIGH SCHOOL SCIENCE 
TEACHERS IN TERMS OF THE MARKET* 


RaLtpH K. WATKINS 


School of Education, University of Missouri 


In the presence of our existing develop- 
ment of technology we are continually faced 
with the problem of usable, but obsolete, 
machinery. Any person yet driving an 
automobile made before 1930 is aware of 
this problem. The industrialist with much 
money tied up in out-of-date machinery is 
more keenly aware of it. 

Much more serious than obsolescent ma- 
chinery in social consequences are the 
trained human beings left by the wayside 
because of changes in technical processes, 
—the so-called improvements of our pres- 
ent world. All of the people in the printing 
industry are confronted with needs for re- 
adjustment due to the fact that their whole 
industry seems to be moving rapidly away 
from printing with type toward photo- 
graphic processes. Even the position of 
the college professor has been threatened 
by the talking picture. Perhaps the college 
professor of the future will need to seek 
shelter under the wings of a bureaucracy. 

Changes in technical processes produce 
changes in the market for trained workers ; 
so do changes in social conditions and social 
ideals. At one time the insurance com- 
panies and bond houses absorbed a certain 
number of the graduates of the football cur- 
riculum of our colleges. To-day there is a 
market for the best of these graduates with 
professional football teams in the entertain- 
ment field. In a more serious vein, our 
present social situation has increased the 
market for trained social workers. 

Any institution engaged in the training 
of professional workers .must be keenly 
aware of fluctuations in the market for its 
product. It is possible that law schools 


*An address to Section Q of the American 
Association for the Advancement of Science, St. 
Louis, December 31, 1935. 
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need to give more attention to the training 
of specialists in divorce and income tax 
entanglements, and to specialists in consti- 
tutional law than they did 20 years ago. 
Medical schools of the future may need to 
train physicians and surgeons to serve as 
specialist members of clinics set up by city 
and state agencies to serve the public. 

This paper is concerned with the market 
for just one small division of a trained pro- 
fessional group, and with the type of train- 
ing needed by these people to meet the de- 
mands of the present market. The profes- 
sional group is that of high-school teachers. 
The division is that of science teachers. 

The people entering school teaching be- 
come sensitive to the range of opportunities 
for teaching in particular lines. They must 
become aware of the demand or join the 
ranks of the unemployed. The teacher- 
training institutions have been usually 
much less sensitive to changes which affect 
the demand for teachers. Changes in the 
curricula for training teachers often lag far 
behind the changes in the organization of 
the schools which these teachers are to 
serve. This seems to be the general con- 
dition in the training of high-school teachers 
in science at present. 

The American high school was standard- 
ized upon the pattern recommended by the 
Committee of Ten in 1893. The predomi- 
nant high-school pattern of natural sciences 
contained in these recommendations con- 
sisted of physical geography, physics, bot- 
any or zoology, astronomy and meteorol- 
ogy, and chemistry. This pattern fits the 
pattern of established science departments 
in colleges and universities. All that 
seemed necessary to train a high-school-sci- 
ence teacher was to have the person being 
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trained specialize in the college-science de- 
partment of his choice. He could then go 
out and teach this same speciality in a high 
school. No consideration was given to the 
fact that the relatively small high school 
could not employ the full time of such a 
specialist in teaching his speciality alone. 
We have, therefore, had developed the most 
weird layout of accidental teaching com- 
binations that could possibly be devised. 
More often than not these have been com- 
binations of a special science with some 
unrelated subject, rather than combinations 
among the several sciences. 

In the 40-year period since the Commit- 
tee of Ten there has occurred the amazing 
democratic expansion of the American high 
school. Whether or not this is a desirable 
expansion is not an issue in this paper. 
With this expansion came changes in the 
curricular content of the high schools. 
From about 1915 general science and gen- 
eral biology began to replace physical ge- 
ography, botany, and zoology in the high- 
school program. 

In 1920 the Committee on Science of the 
Commission on the Reorganization of Sec- 
ondary Education recommended the follow- 
ing sequence for four-year-high schools: 
general science, general biology, physics, 
and chemistry. Now the predominant 
high-school sciences in frequency of offer- 
ing and in the numbers of pupils enrolled 
are general science and general biology. 

It would seem obvious that a teacher 
trained in one science as a specialist cannot 
deal adequately with either general science 
or general biology. The desirability of 
these two courses is not subject for debate 
here. They are offered in high schools and 
our science teachers going out from colleges 
and universities must be able to teach them. 

Slowly and grudgingly, teacher-training 
institutions have come to the offering of 
majors in general science and general biol- 
ogy. In most cases people working on 
these majors are specialists in such fields 
as physics, chemistry, botany, or zoology, 
who add to the speciality enough other sub- 
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ject matter to meet the minimum require- 
ments for the more general major. This 
presents certain problems, but is not the 
whole problem. 

Our present situation is that we are 
training specialists for jobs that no longer 
exist. For example, a college student with 
the declared professional intent of high- 


TABLE I 
PATTERNS OF SCIENCE COMBINATIONS OFFERED IN 


First-CLass Missourt HicH ScHOOLS FoR 
THE ScHoot YEAR 1934-35 


No. of 








Science Combination Schools 
Offering 

General science, only 116 
General science and biology 87 
General science and physics 46 
General science and hygiene 42 
General science, biology, hygiene 36 
General science, biology, physics 35 
General science and physiology 26 
General science, biology, physics, 

chemistry 16 
Hygiene only 14 
General science, physics, physiology 13 
Physics, only . 13 
Biology, only . 12 
Biology and physics 12 
General science, physics, hygiene 11 
Biology and hygiene 10 
General science, biology, physics, 

chemistry, hygiene 8 
Physiology, alone 8 
General science and chemistry 7 
General science, biology, chemistry 6 
General science, physics, biology, hy- 

giene 6 
General science, biology, physiology 6 
General science, hygiene, physiology 6 
Physics and hygiene 5 
General science, biology, physics, physi- 

ology 3 
Physics and chemistry 3 
Chemistry, only 3 
General science, biology, physics, 

chemistry, physiography 3 
Biology and physiology .. 2 
General science, hygiene, and chem- 

istry . 2 
General science, biology, physics, chem- 

istry, and physiology . 2 
General science, chemistry, physiology 2 
Biology, physics, hygiene 2 
Other varied combinations of science 

subjects occuring in only one school 30 





school teaching is permitted to specialize in 
zoology or botany, occasionally in geology. 





"ie 


On the present market there is practically 
no demand for high-school botany or zool- 
ogy teachers. Students are permitted to 
make majors in biological sciences with no 
training in the physical sciences. Our 
teacher-training program for the high 
schools of 1935 is largely governed by the 
ideals of science teaching of 1890. What 
kind of teacher training does the present 
high-school science program demand? 


TABLE II 

Suspyect CoMBINATIONS ACTUALLY CARRIED BY 

Science TEACHERS IN Ist CLass SCHOOLS 
or Missourtr 1934-35 


No. of 
Teachers 
Teaching 

the 
Combination 








Subject Combination 





General science and mathematics 65 
General biology, alone ..... 58 
General science, alone ....... 52 
Physics and mathematics . 30 
Physics, alone ........ ee 26 
Chemistry, alone Fn 2 26 
General science, physics, and mathe- 


SIR Aer e, Cee te ra 25 
General science and biology 21 
General science and agriculture (?) 18 
Hygiene and physical education (?) 18 
Biology and mathematics ....... a 14 
General science and social studies 14 
General science and physics ..... 14 


General science, mathematics, physi- 
ee eee 13 
General science, biology, mathematics 13 
Hygiene, social studies, and physical 
EB i. Ree 12 
General science, social studies, physi- 

cal education ..... fe ee 11 
Ree 11 
Biology and vocational agriculture 10 
Biology and social studies ...... 10 
General science and physical educa- 
| a eee 
Physiology and German .. 

Physics and chemistry . 

General science and English 
Biology and English . 
General science, mathematics and 
NT UNIO oon ciseane’ 
General science, biology, mathematics 
and physical education .... 
Physiology, eneme ....5:. ; 
General science, biology, physics ; 
General science and chemistry . 
General science, social studies, geog- 
noha: Ne eee i ae 
General science, », biology, and physical 
education 
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General science, mathematics, and 
ae re 

Hygiene and social studies ‘ 

General science and commercial sub- 
NE hs Ceo ts bec 

Chemistry and mathematics 

Physiology and social studies 

Physiology and physical education 

Biology and chemistry . - 

Biology and physical education 

General science, tie and social 
studies é, ; 

General science and music 

Hygiene and English 

Zoology, alone .... 

General science, social studies, com- 
mercial studies ..... ' 5 

Hygiene, geography, social studies 5 

General science, biology, chemistry . 5 
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Various other combinations carried by 2-4 teach- 


ers representing 181 different teachers, 72. One hun- 


dred nineteen different combinations of subjects car- 
ried by 2 or more teachers. 

In order to find out what science teach- 
ing jobs actually exist in high schools today, 
a study was made of the patterns of sciences 
offered in Missouri high schools of the first 
class for the school year 1934-35. The 
data were obtained from the Missouri High 
School Directory for 1934-35 issued by the 
State Department of Education. Five hun- 
dred ninety two high schools are included 
in this study. These are all of the first- 
class high schools for which such data were 
available. 

The patterns of science combinations 
actually offered in Missouri high schools in 
1934-35 are shown in the accompanying 
table. It will be noted that 116 of these 
schools offer only general science. This 
is more than one-sixth of all the schools 
studied. Of all the patterns offered by two 
or more schools, 490, about 87 per cent, 
contain general science. Two hundred 
forty six, 43 per cent, of these patterns 
contain the general biology course. 

If we assume that science teachers may 
be trained more economically to carry all 
of the sciences offered in a moderate-sized 
high school, obviously there is almost no 
market for the specialist as a high-school- 
science teacher in Missouri. 

The pattern of sciences offered in the 
high schools is not, however, the basis for 
determining the science combinations ac- 
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tually carried by the teachers. There are 
in the schools surveyed 62 different patterns 
of science combinations offered. There are 
119 different subject combinations, which 
contain some science, carried by two or 
more teachers in these schools. These in- 
clude combinations among the sciences and 
combinations of sciences with other sub- 
jects. The nature and frequency of these 
combinations in Missouri in 1934-35 is 
shown in the second table. 

From this it may be seen that there were 
in this year opportunities for the following 
numbers of teachers of special sciences: 
physics 26, chemistry 26, physiology 7, 
zoology 5. In addition there were two 
teachers who taught only hygiene. 

Opposed to this are the following more 
generalized combinations of sciences that 
are actually being taught by teachers in 
Missouri: general biology 58; general sci- 
ence 52; general science and biology 21; 
general science and general agriculture ( ?) 
18; general science and physics 14; science 
(unspecified) 11; physics and chemistry 9; 
general science and chemistry 7; biology 
and chemistry 6; general science, biology, 
and chemistry 5. 

Of the more frequent (those carried by 
5 or more teachers) actual combinations in 
Missouri high schools for teachers teaching 
sciences only, 64 are special sciences. Con- 
trasted with this 201 teachers are teaching 
general science, general biology, or combi- 
nations of sciences. It seems evident that 
the predominant market for science teach- 
ers is for teachers who know more than one 
science. 

Without going into statistical data, it is 
known that the opportunities for teaching 
single special sciences exist almost wholly 
in large city high schools. These positions 
are held by mature, experienced teachers, 
most of them of long tenure. The turnover 
in these positions is very slow. The young 
graduates of our teacher-training institu- 
tions must begin work in relatively smaller 
high schools and perforce teach combina- 
tions of subjects; if not combinations of 
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science subjects, combinations with mathe- 
matics, or with almost any other subjects 
offered by high schools. 

It would seem that the necessary solu- 
tion to the problem presented is for teacher- 
training institutions to abolish majors in 
special sciences for prospective high-school 
teachers and to substitute therefor a single 
major in natural science. This major 
should be so composed that a graduate of 
such institutions would be able to teach the 
general science and general biology and 
other sciences commonly offered in the pat- 
terns of science combinations found in the 
high schools. (See Table I.) 

Such a major would be large in com- 
parison with the present minimum academic 
major of 24 semester hours in one science. 
Students might well be expected to devote 
approximately 60 semester hours of under- 
graduate work to training in the sciences. 
If 20 semester hours are allowed for pro- 
fessional courses in education, the student 
would still have 40 semester hours, or one- 
third of his undergraduate program, to de- 
vote to general cultural courses outside the 
sciences. Some part of this remainder 
could be devoted to work in a minor field, 
such as mathematics. (See Table II.) 
The present minor requirement for teaching 
mathematics in Missouri high schools is 
only 15 semester hours. 

One of the objections most frequently 
made to a broad generalization of the train- 
ing of science teachers is that the teacher 
so trained has not sufficient training in any 
one field to continue graduate work in 
any one science in a university science 
department. 

The suggested 60-hour major is large 
enough to include the 24 hours of an aca- 
demic major in one science and a consider- 
able training in other sciences as well. The 
student should be advised to set up his per- 
sonal program in such a way that he has 
enough training in the science of his great- 
est interest to be able to continue graduate 
work in that line if he desires. 

We are not now training science teachers 
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for the work that is to be done in the public 
high schools. The program outlined would 
go far towards mending this situation. 
Your speaker believes that the program 
proposed would raise the standard of sci- 
ence teachers and science teaching. We 
should have better science teachers, even of 
special subjects. If a young teacher aban- 
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doned secondary-school teaching to become 
a specialist in some one science, he should 
make a better scientist because of his broad- 
ened early training. 

More important than this, the pupils in 
the high schools would have the opportunity 
to learn some science through having teach- 
ers sufficiently trained to help them. 


FROM THE TORCH 


OF SCIENCE* 


BENJAMIN C. GRUENBERG 


Associate in Science, American Association for Adult Education 


Both science and education can be pre- 
eminently practical, for both enable us to 
carry out our purposes on the basis of past 
experience. 

Education, which is the older social in- 
vention, is an effort to make past experience 
more widely available by transmitting it to 
the less experienced—young people, for 
example—in a fraction of the time they 
could acquire similar experience at first- 
hand. Science is a method of concentrat- 
ing, evaluating and refining experience so 
that we may guide our conduct with a wider 
range of principles, and more reliable prin- 
ciples, than mankind had mastered in the 
past, through trial and error. 

These two powerful time-savers have 
made possible the staggering social changes 
of the past two or three generations. Both 
education and science, as social preoccupa- 
tions, have expanded, and they have inter- 
acted to their mutual advancement. 


I 


It is common knowledge that the sciences 
have made great inroads into the high- 
school and college curricula, and that they 
are steadily invading the elementary 
schools. And it is commonly assumed that 
the extension of science (as a subject of 

* Presented before Section Q, Education, of the 
American Association for the Advancement of 
Science, Pittsburgh, December, 1934; under the 


title, “Conflicts Between the Methodology of 
Science and Educational Practice.” 


instruction) must make for a more and 
more “scientific” public mind. 

The important feature of science, that is 
the feature that makes science important 
enough to be included in a program of 
universal education, is its methodology, the 
spirit of inquiry, the critical reexamination 
of postulates as well as of conclusions. It 
is this spirit that has enabled us to use 
science in the solution of numberless prac- 
tical problems, that has made possible the 
achievements characteristic of the age, 
although as President Angell pointed out 
in a recent address, “It is unwarranted 
flattery to call ours the age of science.” 

The urge to doubt and to wonder, which 
is sometimes expressed by the irreverent in 
the query, “Oh, Yeah?” leads to testing, to 
criticizing, to exploring. And it leads also 
to whatever certainty we have, so far at 
least as concerns the control of the mate- 
rials and forces of our environment. In 
spite, however, of yielding this rather high 
degree of certainty, science is constantly 
beset by further doubts, it is constantly 
aware of the limitations in its knowledge. 
Even after the physicist has enabled the 
engineer to construct mechanisms weighing 
many tons but operating with the delicacy 
and narrow “tolerances” of fine watches or 
other precision instruments, he is fretting 
about the next decimal place. In fact, a 
distinctive part of the scientific achieve- 
ment, that which has to do with the reduc- 
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tion of knowledge to mathematical form, 
itself calls attention to the limitations of our 
knowledge. To be satisfied with a general- 
ization that is only, let us say, 80 per cent 
valid, enables one to make out; that -is, in 
practical affairs he is substantially better 
off than a random guesser. But to discover 
that a subtler generalization is only 98.7 
per cent reliable at once challenges the 
scientist to go a step farther. 


II 


In contrast to this restless spirit is the 
normal outcome of teaching efforts. 
Teaching, from its very beginnings in pre- 
historic times, must always have been a 
process of telling, of imparting “truth” of 
various kinds. The more experienced can 
pass on the benefit of what they have 
learned—better ways to make weapons or 
to stalk game, how to distinguish the red 
berries that bring pain from those that 
bring pleasure, the thousand tricks in each 
of the hundred practical arts, as well as the 
rituals and ceremonies necessary to gain the 
favor of the good spirits and to propitiate 
or escape the evil ones. 

The need for improving techniques has 
long since placed science at the service of 
the military, of agriculture, of industry, of 
government, of commerce, of transporta- 
tion, of every practical art. The early 
experimental psychologists seem to have 
had some hope that science could be made 
to help in the practical arts of education and 
statesmanship. Certainly the psychology 
as taught in the teacher-training institu- 
tions for more than a generation past was 
assumed to contribute to better, that is, 
more efficient, teaching. More recently, as 
suggested, the scientific attack upon educa- 
tional problems has come to be a part of 
standard practice. Here then we should 
expect that a fusion of two techniques and 
two sets of practical purposes would result 
in a mutual reenforcement, an enrichment 
of both. 

Since the war there has been an increas- 
ing amount of literature in the form of 
special papers and dissertations based on 
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the scientific study of various problems of 
education and of pedagogy. One of the 
postulates that appears frequently to be 
implicit, both in these studies and in the 
views of the scientists and science teachers, 
is the possibility and the desirability of 
standarcizing educational practice as a re- 
sult of such inquiries. The studies have to 
do largely with curriculum, selection of 
material, grading of content, and methods 
of instruction. As to the curriculum, teach- 
ers of science seem to seek for the most 
significant or useful items to be included in 
the syllabuses, and to be groping toward 
agreement on what may be called minimum 
essentials—both as to the amount of time 
allotted, and as to the topics to be included. 
In the further study of curriculum problems 
there have been attempts to analyze con- 
tents for grade placement, for sequences 
within the grades, and to seek generally 
acceptable plans for nation-wide, certainly 
state-wide, application. 

In the study of methods of instruction 
there has been a great deal of experiment- 
ing with text material and laboratory man- 
uals and work books and lectures and dem- 
onstrations and motion pictures and radio 
and supervised study and library browsing. 
All of these experiments and studies started 
from carefully formulated problems, they 
followed the scientific methods of assem- 
bling and classifying facts, formulating 
hypotheses, and proceeding to validate, 
revise, or repudiate these hypotheses. 

One generalization stands out from the 
examination of a large number of these 
studies, and from interviews with many 
investigators and directors of investiga- 
tions. That is, in very, very many cases 
teachers of science and scientific students 
of education have been carried away by 
the workings of an important device in 
almost complete disregard of what it is all 
about. 

Let me illustrate with a few examples. 
A rather extensive study of the emotions 
in young children has among its conclusions 
the remarkable discovery that “the intelli- 
gence of the child tends to increase as the 





62 SCIENCE EDUCATION 


number of siblings decreases.” An ordi- 
nary statistician might be content to say 
that he finds a negative but significant 
correlation between the intelligence quo- 
tient and the size of- the family, or the 
number of siblings. But in the effort to 
be “practical” as educational scientists we 
have let ourselves be betrayed into speak- 
ing of “tendencies” and other dynamic 
categories. The author does not recom- 
mend, as a practical means of raising the 
population’s 1.Q., the elimination of all 
siblings, not even their decimation. 

Another type of statistical study is rep- 
resented by the gathering and analyzing 
of factual information about vocabularies, 
about the contents of books or of syllabi, 
about questions in examinations and so 
on. In many such studies the tacit major 
premise seems to be that the facts thus dis- 
closed furnish adequate guides to standard 
practice. The investigators have not al- 
ways attempted to convert statistical aver- 
ages into normative principles; but neither 
have they always protected the teachers 
who are supposed to benefit from such 
studies against making the conversion. 

An example that has become classic 
through wide and continued exploitation is 
the systematic comparative study of the 
earnings of college graduates, of high-school 
graduates and of elementary school gradu- 
ates. The earliest of these studies, made 
some forty years ago, showed a high corre- 
lation between the number of years given 
to formal schooling and the annual earn- 
ings at any specified age, say from thirty 
years on. This “scientific” information 
was elaborated and used as one of the 
strongest selling points in the promotion 
of higher education. There can be no ex- 
ception to the “facts” ; but with the expan- 
sion of higher education we come at last 
to what is sometimes technically called the 
point of diminishing returns, concretely 
illustrated by the C.C.C. army of high- 
school and college graduates with no place 
to go. To be sure, we can not blame the 
school people or the scientists for the pres- 
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ent situation; but if “we” had not been so 
schoolmastery forty years ago we should 
never have permitted the statistician to 
convince us that by the use of scientific 
methods of teaching we could make every 
child stand at the head of the class, or attain 
the highest point in the nation or in the 
local industry. Perhaps all we can say 
with certainty is that a useful research in- 
strument was applied correctly (that is 
according to rule) to material that the in- 
vestigators did not understand. 


III 


Teaching rests on telling other people 
what it is important for them to know— 
or at least what it is important for some 
of us to have other people believe. Scien- 
tific knowledge, having shown itself more 
reliable than some of the older “beliefs,” 
comes to be valued as an element in edu- 
cation. But since it is in the nature of 
science to be constantly changing, much of 
what is taught as scientific knowledge be- 
comes unreliable and worthless with the 
passing of time. Moreover, from the na- 
ture of science, it is impossible to recognize 
at any given moment what present knowl- 
edge is likely to be superseded, what recent 
discoveries are likely to lead to further 
fruitful research, what present lines of 
thought are going to lead into blind alleys. 
Yet teaching continues to be preoccupied 
with the transmission of presumably useful 
knowledge. 

Within the memory of some here, not 
the oldest even, teachers of biology had 
regretted that the Great Discoveries had 
already been made and that there remained 
nothing for scientists to do further but to 
amplify Darwin’s outline—complete the col- 
lections of bugs and orchids, living and 
fossil, of adaptive resemblances, of “ves- 
tiges,” and so on. So the progress of sci- 
ence consists of filling in the gaps in the 
technicai handbook of physical and chem- 
ical properties of all the elements and all 
the compounds. But also, within the 
memory of the youngest, things taught us 
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have ceased to have validity or even mean- 
ing. Most of us are not greatly agitated 
as to whether Euglena is “really” a “plant” 
or an “animal,” as to the exact number of 
“instincts” in man, as to Bohr’s planetary 
atoms, or as to the density of the ether. 
Yet one perplexed science teacher asks Dr. 
Millikan, “Has it really been proved that 
the ether does not exist ?” 

New principles are constantly being dis- 
covered—or invented, if you prefer, since 
it is legitimate to think of scientific concepts 
as created devices. Yet most teachers can 
teach only what they have been taught. 
Even in the training of teachers the out- 
comes of research are imparted as standard, 
and therefore of universal validity and per- 
manent. With the formulation of work- 
able principles, with the recording and 
formulation of accepted or acknowledged 
facts, teaching tends to stress the known, 
to perpetuate the established. And the end 
results, even in many college courses, be- 
comes indistinguishable, so far as most 
learners (and teachers) are concerned, 
from sound doctrine promulgated from 
other authoritative sources. The teaching 
process based on scientific research tends to 
become more effective; but the teaching 
product is still a crystallization of concepts. 
The new education in science can thus be 
distinguished from the old chiefly in its 
choice of “important” concepts and in its 
superior technique of imparting them. In 
place of lectures we use more laboratory 
work or demonstrations or “visual aids.” 
In place of composition books we use more 
graph papers. 

In the past fifteen years there has been 
a striking and consistent trend among edu- 
cators and supervisors as well as among 
teachers of science to place “methods of 
thinking” and “scientific attitude” higher 
and higher among the various goals of sci- 
ence teaching in the high school, in contrast 
to the transmission of scientific “knowl- 
edge.” It would seem necessary to make 
a wide and energetic assault upon those 
who are training teachers of science, to see 
that they teach these prospective teachers 


something more than the correct knowl- 
edge to transmit, something more even 
than standard practice in teaching “meth- 
ods of science.” And perhaps a similar 
attack may be desirable upon those already 
engaged in teaching science in the schools. 


IV 

In seeking the reason for this continued 
discrepancy between our proclaimed pur- 
poses and our actual performances we natu- 
rally ask whether all the scientific studies 
of educational problems are quite futile. 
Did they at least give the investigators a 
glimpse of whatever it is that “science” 
means? One obstacle to the training of 
science teachers, as indeed of teachers gen- 
erally, appears at once in the fact that most 
high-school teachers have to teach two or 
more subjects, and that for economic and 
social reasons the preparation of teachers 
must become standardized like the training 
of other technicians. The specific prepara- 
tion of science teachers is not generally 
required by conditions of certification. Pre- 
paring to teach means almost of necessity 
learning the minimum essentials—of con- 
tent and of method—that is, acquiring a 
standard equipment for qualifying for a 
license. Since the licensing itself rests 
largely on examinations (or certification, 
which in turn rests on examination), the 
instruction almost unavoidably becomes in 
essence a passing on of things to remember. 

A study by A. W. Hurd, after calling 
attention to some of the difficulties involved 
in the training of teachers for science in 
elementary and high schools from the point 
of view of suitable “professionalized” sub- 
ject matter, comes to the conclusion that 
the most promising way of integrating the 
physical and organic sciences is through 
emphasis upon what is common to all the 
sciences—namely, the methods, the mode of 
thinking, scientific attitudes, and the social 
implications of science.’ 

1 Hurd, A. W., Some Aspects of the Education 
of Teachers of Science in State Teachers Colleges 


and Normal Schools. Educational Administration 
end Supervision. January, 1934. 
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This appears to be sound, if our concern 
is with advancing the general assimilation 
of science rather than with the fixation of 
established truth. It is significant that 
those engaged in specialized research in one 
or another branch of science, or in some 
practical technological field, do not seem 
to be so generally aware of this conflict as 
are the students of educational problems 
from a broader sociological or philosophical 
point of view. The claims of science for 
popular interest and support may perhaps 
be measured in terms of the specific bits of 
“truth” revealed by research, or in the total- 
ity of such truth; certainly these findings 
are not to be disparaged because they are 
constantly being superseded by further re- 
search. But it would seem more profitable 
to base the claims for “science” as an ele- 
ment in education upon the characteristic 
processes of scientific analysis and scrutiny 
and investigation, on the supposition that 
suitable use of science in education would 
result in attitudes and skills commonly 
thought of as “scientific.” 

By way of analogy we may contrast the 
bearings of science upon other technological 
or professional departments. We can see 
that science has brought about revolution- 
ary changes in engineering and sanitation, 
where research is applied to the solution of 
specific problems, as in the field of educa- 
tion. The engineer studies the strength of 
materials, for example, where the educator 
is concerned with individual variations; 
and both use standardized tests. There is 
need to study the speed and hardness of 
cutting edges, or rates and frequency of 
stimulus in relation to retention. The engi- 
neer studies to find best procedures for 
ventilation or illumination or sewage dis- 
posal or mosquito elimination. The edu- 
cator investigates facilitation of the learn- 
ing process, the thousand most useful words 
to learn, or the hundred most important 
capitals, or the most effective order for 
teaching the seven (or are there eight?) 
basic organic processes, as shown by “im- 
mediate and delayed retention tests with 
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matched groups.” With educators as with 
other technologists research yields valuable 
results. But there is a difference. 

The engineer is called upon to show how 
waste of time or materials can be elimi- 
nated, how hazards can be reduced, how 
product can be increased. He thinks in 
terms of greater efficiency, but is not re- 
sponsible for the social effects of the changes 
which he helps to bring about. Values, 
whether in economic terms or in broader 
social or humanistic terms, have to be de- 
cided by others. 

The educator, on the contrary, is called 
upon to show that the sciences and the arts 
and the principles of conduct and of human 
relationship which are made part of the 
school program lead to consequences that 
are beneficient for the human beings who 
pass through the educational mill. The 
educator is obliged to ask, “what are the 
probable human outcomes of universal 
education at elementary, secondary, or col- 
legiate level?” What is the remoter effect 
of introducing science in the curriculum, 
what is science going to do to our social 
relations? To such questions neither the 
teachers of science nor the scientific inves- 
tigators of educational problems seem to 
be giving much thought. 


Vv 


There is a place for science in education, 
both in the sense that science must be made 
a part of the individual’s education every- 
where, and in the sense that educators must 
constantly make use of science in advancing 
their special professional functions. But in 
both senses the uniting of science with edu- 
cation calls for a reorientation as to the 
significant problems. We have been ask- 
ing ourselves, as educators, “How can we 
most economically and most effectively 
transmit the findings of science, or teach 
whatever it is that is being taught?” These 
are the questions of the technician, who is 
concerned with doing better whatever it is 
that he is called upon to do. 

There is now need for us to ask more 
directly and more insistently, “How can we 
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transmit the spirit of science?” or, “What 
does the development of science imply as to 
education, as to its incidence, as to its ob- 
jectives, as to its methods?” ‘These are the 
questions of educators who take responsi- 
bility for something more than carrying out 
the directions of others. 

Science must be made a part of education 
as something more than a departmentalized 
addition to the curriculum, as something 
more than a body of attested knowledge to 
be learned and remembered and perhaps 
applied. It must become a part of educa- 
tion as a mode of questioning established 
beliefs and practices, or manifesting curiosi- 
ties and giving effect to them through the 
constant search for significant and usable 
ideas, as a tradition that insists upon the 
use of intelligence and inquiry in the con- 
tinuous adjustment of human affairs. 

Dr. Robert Millikan, who is, of course, a 
consistent champion of science, says that 
“Humanity has but one supreme problem— 
that of kindling the torch of enlightened 
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creative effort, and passing on for the en- 
richment of the lives of future generations 
of the truth already discovered. In a 
single word, the problem is education,” 

Here we see in a partial parable the same 
confusion and conflict. Passing on the 
truth already discovered is precisely the 
procedure in traditional education to which 
scientists of all people must constantly take 
exception. If the torch of enlightened 
creative effort is the torch of science, it 
illuminates not by virtue of “truth already 
discovered,” but by virtue of the light con- 
tinuously engendered through the creative 
effort of restating our problems and redis- 
covering significant insight. The truth 
already discovered remains truth but a little 
while: and as the glowing particles cool, 
instead of shedding light, they form clouds 
of smoke to obscure the light that science 
can shed. 

The great task is indeed education; but 
that must be attacked as one of kindling 
human beings to enlightened creative effort. 


SOME TECHNIQUES IN MICROPROJECTION 


FrepericK L. Firzpatrick 


Teachers College, Columbia University 


Microprojection has come to have an in- 
creasingly important place among our teach- 
ing devices in the field of science instruc- 
tion. Perhaps this is particularly true with 
reference to the presentation of biological 
materials. One of the great advantages of 
microprojection as a teaching device is that 
it enables whole groups of students to ob- 
serve and dicuss the same phenomena at the 
same time. 

Living protozoa, such as paramecia, are 
among the more interesting subjects for 
such demonstrations. It is proposed here 
to discuss certain techniques which have 
been developed for the microprojection of 
these, and other organisms, in various types 
of demonstrations. 

In the first place, the microprojector must, 


of course, be equipped with an adequate 
cooling device. The so-called “cooling cells” 
now used on some of the more modern 
pieces of equipment are, in the opinion of 
the writer, much more satisfactory than any 
other equipment for this purpose that is now 
available. Unless sufficient “cooling” of 
the light rays takes place, protozoa and 
similar types will be killed almost instantly 
when they are placed upon the projection 
stage. 

It may even be found that the frequently- 
employed use of distilled water in the cool- 
ing cell will not provide sufficient protection 
from heat effects. This is likely to be the 
case when it is desirable to observe speci- 

2 Millikan, R. A. Science and the New Civil- 


ization. New York: Charles Scribner’s Sons. 
p. 31. 
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mens over fairly long periods of time. Un- 
der such circumstances, other cooling fluids 
may sometimes be substituted, and may pro- 
vide more acceptable results. One of these, 
which is commonly employed by the writer, 
is made up in the following manner. 

Add three drops of concentrated sul- 
phuric acid to 1000 cc., of distilled water. 
Then add 200 grams of ammonium ferrosul- 
phate, and stir until this material is dis- 
solved. Place the liquid in a battery jar 
(covered), and allow it to stand for forty- 
eight hours. A certain amount of sediment 
will meanwhile collect in the bottom of the 
battery jar. Now siphon off the clear liquid, 
being careful not to disturb the sediment. 
Filter the liquid at least three times, and 
keep it in a tightly-corked bottle for use 
as occasion demands. 

For purposes of microprojection demon- 
strations, it is desirable to have paramecia 
cultures (or cultures of other protozoa) 
which contain a relatively large number of 
individuals per unit of volume. One good 
method of producing such a culture is as 
follows. 

Place a quart of distilled water in an open 
battery jar. Add to the contents of the jar 
thirty-five kernels of boiled wheat, and al- 
low the materials to stand for several days. 
Ordinarily, a bacterial scum will form on 
the surface of the water. These bacteria will 
serve as food for paramecia when the culture 
has been inoculated. Meanwhile, it is neces- 
sary to avoid having too many bacteria, as 
their metabolic wastes when present in too 
great concentration, will inhibit the success- 
ful growth and reproduction of paramecia. 
If and when the contents of the battery 
jar begin to give off an offensive odor, too 
many bacteria are present. Some of them 
must then be skimmed off the surface of the 
water. 

The next step is the inoculation of the 
bacteria culture with paramecia. lace a 
watch crystal containing materials from an 
ordinary pond culture upon the stage of a 
compound microscope, and focus upon the 
materials with a low power lens. Using a 
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pipette, pick up a dozen or more paramecia 
(which are usually present in pond cultures) 
and transfer them to the bacterial culture in 
the battery jar. In a few days the descen- 
dants of these paramecia will often be so 
numerous as to form a_ grayish-white 
“cloud” of material beneath the bacterial 
film upon which they feed. This is the most 
appropriate time to use the culture for 
demonstration purposes. 

Although a successful culture prepared in 
the foregoing manner may contain an im- 
mense number of individuals, it is still pos- 
sible to achieve greater concentration of 
individuals per unit of volume before using 
the material in demonstration work. This 
is an exceedingly simple matter. It is only 
necessary to take about two ounces of cul- 
ture from beneath the bacterial film with the 
aid of a pipette, place the culture in an open 
dish on a desk or table, and allow some of 
the water to evaporate. If the dish has a 
broad, flat bottom, evaporation proceeds at 
a relatively rapid rate, and the volume of 
water may be decreased by one half in the 
course of one or two hours. This neces- 
sarily doubles the concentration of indi- 
viduals per unit of volume. In turn, the 
chances of successful demonstrations of 
tropisms* and other phenomena, with the 
aid of the compound microscope or the 
microprojector, are greatly enhanced. 

Those instructors who have experimented 
with microprojection in demonstrations 
have no doubt found that the use of a 
horizontal stage, with a mirror below the 
stage and a reversing prism above the 
ocular, often does not give as good illumi- 
nation on the screen as will the so-called 
vertical-stage apparatus, which does not 
include a mirror or a reversing prism. On 
the other hand, the horizontal-stage appar- 
atus obviates the necessity of using hanging- 
drop slides, or similar devices. It is only 
necessary to place the culture materials 
upon a blank slide, and place the slide upon 
the horizontal stage. Gravity is automatic- 


*Or “trial and error” reactions, as the case 
may be. 
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ally eliminated from consideration as an 
essential factor. However, the attendant 
loss of illumination often predisposes 
against the most successful results in dem- 
onstrations. 

The writer has avoided most of these ap- 
parent difficulties through the use of speci- 
ally-prepared slides on a_ vertical-stage 
microprojector. Necessarily, the slides are 
the “key-factors” in solving the problem. 
Several of these slides may be prepared at 
one time. If they are kept clean by washing 
them each time that they are used, they will 
remain usable for an indefinite period of 
time. 

The slides are prepared in the following 
fashion. Cut out a square of friction tape 
(which is of about the optimum thickness 
for this purpose) exactly the same size as 
the square cover glass which is to be used. 
Now cut a U-shaped piece out of one side 
of the square of friction tape (see figure). 
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The U must be considerably wider at the 
top than at the bottom. Coat one side of 
the tape with Canada balsam, and press this 
side down upon a blank slide. Allow the 
slide to stand until the balsam has hardened, 
and the tape is firmly cemented to the glass. 
Now coat the upper side of the tape with 
more Canada balsam, and put the square 
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cover glass in place. Put a little Canada 
balsam ali around the three-enclosed mar- 
gins of the cover glass. After the balsam 
has again had opportunity to harden, the 
slide is ready for use. 

Culture materials may be transferred to 
such a slide with the aid of an ordinary 
pipette. This is only the work of a moment, 
and may be done while a microprojection 
demonstration is in progress. If it is desired 
to place the culture materials in slides before 
a demonstration is begun, a practiceable 
method is to fill these special slides with 
culture materials, place them in a staining 
dish which has grooved sides (flat type), 
and put enough distilled water in the stain- 
ing dish to fill it exactly to the upper mar- 
gins of the cover glasses. Ordinarily the 
protozoa will not escape from the special 
slides, and will remain active for an ade- 
quate interval of time. 

One caution should be noted in connec- 
tion with the use of special slides as herein 
described. Culture materials used in these 
slides should be relatively free from the 
many inorganic and organic particles of 
material that are always present in pond 
cultures. This condition will be met if the 
method of culturing which has been de- 
scribed is followed. If the culture mate- 
rials used contain a good many particles of 
extraneous material, the latter will settle to 
the bottom of the cavity on the special slide, 
soon after the slide is placed upon the 
vertical stage. 
then take refuge from the rays of bright light 
(to which they often react negatively) by 
mingling with the mass of extraneous par- 
ticles. This, of course, greatly reduces the 
effectiveness of any demonstration. 


Many protozoan types will 








AN INTEGRATION OF PHYSICS AND CHEMISTRY 
Harotp E. WIseE 


Acting Supervisor of Natural Sciences, Teachers College High School, 
The University of Nebraska, Lincoln, Nebraska 


The general movement toward reorgani- 
zation in education had its beginning dur- 
ing the latter part of the nineteenth century. 
During the past fifty years the entire field 
of secondary education has been undergoing 
a gradual process of reorganization which 
has been definitely related to political, eco- 
nomic, and social development in America. 

Prior to 1890, the traditional 8-4 scheme 
of organization of elementary and secon- 
dary education apparently met the educa- 
tional needs of the times. During that time 
the eight-grade elementary school was con- 
sidered to be the basic school for the masses. 
Few of those finishing the elementary school 
entered high school. Economic and social 
conditions were such that the product of the 
elementary school was readily absorbed by 
industry. Those who entered and com- 
pleted the high-school course were, almost 
without exception, preparing for college and 
for future professional careers. 

In 1888 President Eliot of Harvard, in 
an address delivered before the Department 
of Superintendence of the National Educa- 
tion,’ suggested a plan of reform in the 
field of secondary education. This plan 
marked the beginning of the period of re- 
organization and readjustment. In advocat- 
ing this reform, President Eliot gave voice 
to a conviction that the traditional plan of 
education was neither meeting the needs of a 
growing democracy nor was it in conformity 
with the changing educational philosophy. 
The spirit of this address was evident in 
the reports submitted by various national 
committees appearing during the next 
twenty-five years. The trend toward re- 
organization and the growth of the new 
conception of the functions of education con- 
tributed toward the formulation, in 1918, of 


1 Smith, William A. The Junior High School. 
New York, The Macmillan Company, 1926. p. 72. 
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the seven cardinal principles of education 
by the committee on the Reorganization of 
Secondary Education.? 

Similarly the change in our philosophy of 
education led to the establishment of the 
first junior high school in the United States, 
in 1909, at Berkeley, California.* 

The junior high school of today not only 
represents a new plan of organization but 
seeks to offer new types of curricula. It 
attempts, furthermore, to provide a suit- 
able educational environment for all chil- 
dren of approximately twelve to sixteen 
years of age. An analysis of the writings 
of authorities in the junior high school field 
indicates that the curriculum should be 
general rather than specialized.* 

The establishment of the junior high 
school, and its general acceptance as the 
basic school of the people, was not the only 
consequence of the period of educational 
readjustment. The rapidly changing social 
and economic conditions of the past two 
decades have reacted to increase enormously 
the enrollment of all educational institu- 
tions—junior high schools, senior high 
schools, and colleges alike. As a result, not 
only the junior high schools but also the 
senior high schools and colleges have been 
called upon to offer educational opportun- 
ities to all. This has resulted in a changed 
conception of the senior high school. It is 
no longer regarded as strictly a preparatory 
school, but as the basic school of the peo- 
ple. It has assumed or is rapidly assuming 

2 United States Bureau of Education. 
1918; No. 35. 

8 Davis, C. O. Junior High School Education. 
New York, World Book Company, 1924. p. 
18-19. 

4Koos, Leonard V. The Junior High School. 
Chicago, Ginn and Company, 1927. p. 121. 


Smith, op. cit. p. 266. 
Davis, op. cit. p. 53. 
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the place in the educational scheme which 
was formerly occupied by the elementary 
school. Today approximately seventy per 
cent of the total population of the United 
States of ages fifteen to eighteen inclusive 
are enrolled in either public or private 
secondary schools.® 

The changing function of the senior high 
school, with its accompanying reorganiza- 
tion of curricula, is now being reflected in 
the reorganization underway in numerous 
institutions of higher education, for ex- 
ample; Chicago, John Hopkins, and Stan- 
ford Univeristies.© On the other hand, in 
a considerable number of instances, high 
schools have extended their programs of 
curricula offerings to include courses on a 
post graduate level. These courses are 
comparable, in most cases, to those offered 
during the first two years of college. 

These conditions contributed to the estab- 
lishment of the first permanent junior col- 
lege at Joliet, Illinois, in 1902.7. The junior 
college movement has spread rapidly in the 
United States until at the present time there 
are 533 institutions.* Like the junior high 
school, the junior college has as one of its 
major functions the providing of educational 
opportunities for all.° 

This reorganization of secondary educa- 
tion has created a demand for a distinctly 
new type of curriculum. The idea of pro- 
viding a general education for all has re- 
placed the older idea of preparing a few for 
college or university work. Preparation for 
life has come to be one of the major aims of 
the secondary school. The shifting of em- 
phasis from the teaching of subject matter 
to the teaching of boys and girls has in many 
instances caused courses to be organized, not 

5 Koos, Leonard V. 
Editorial Comment.” 
241-257; April, 1935. 

6 Fells, Walter Crosby. The Junior College. 
Chicago, Houghton Mifflin Company, 1931. p. 
47-52. 

7 Eells, ibid., p. 54. 

8 Campbell, Dock S. 
leges, 1935.” 


1935. 
® Eells, op. cit., p. 656. 


“Educational News and 
The School Review 43: 


“Directory of Junior Col- 
Junior College Journal; January, 
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in terms of the logical divisions of a specific 
subject but in terms of some phase of life 
interest of the pupil or some phase of a gen- 
eral field of knowledge. Such courses fre- 
quently have no regard for departmental 
boundaries but cut horizontally across the 
subject matter barriers and include phases 
of several subjects hitherto regarded as 
entirely separate. Such courses constitute 
so-called integrated courses. 

The field of natural science lends itself 
readily to integration, as is shown by the 
fact that two such integrated courses are 
now firmly established in our secondary 
schools. The general science movement 
originated soon after the beginning of the 
twentieth century, the first course being 
established about 1905. This movement 
represented the first attempt to overcome 
the tendency to offer too highly specialized 
subjects in the secondary schools. By the 
period of 1915 to 1920 many schools had 
introduced this course.*° In 1934-35, ap- 
proximately eighty per cent of the high 
schools in Nebraska offered general 
science.” 

Previous to the report of the Committee 
of Ten (1893) it was common practice for 
high schools to offer one semester courses 
in each of the sciences, physics, chemistry, 
botany, and zoology. The report of the 
Committee, however, recommended that 
each science should extend throughout a 
school year. This resulted in the stressing 
of two-semester courses in both chemistry 
and physics. Although botany held its own 
quite generally as a half-year course, zool- 
ogy on the other hand was practically 
eliminated except in larger schools. This 
situation prevailed until the Committee on 
College Entrance Requirements (1899) 
recommended for the second year of high 
school, “biology, botany or zoology, or 
botany and zoology.”** Following this 


10 Clement, John Addison. Curriculum Making 
in Secondary Schools. New York, Henry Holt 
and Company. p. 329. 

11 Johnson, Grace Martin. Unpublished Mas- 
ters Thesis, University of Nebraska, 1935. 

12 Twiss, G. R. Science Teaching. New York, 
Macmillan, 1917. p. 193. 
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recommendation, one or another of the four 
kinds of courses were usually found in the 
first or second year of high school. 

The offering of a year of biology stimu- 
lated the publication of text-books in which 
the content was so arranged that half a year 
was given to botany and half a year to zool- 
ogy. At first little or no attempt was made 
to organize the materials about life processes 
common to both plants and animals. Gradu- 
ally, however, authors of texts began to cor- 
relate the two divisions, to seek to develop 
the understanding of basic principles, and 
to minimize the inclusion of isolated facts. 
This effort was accompanied by a decrease 
in the number of separate botany and zool- 
ogy courses and a corresponding increase in 
the number of biology courses. Today 
biology occupies a prominent place among 
high school sciences. In 1934-35 approxi- 
mately seventy-two per cent of Nebraska 
high schools offered biology.** 

The same forces which brought about the 
establishment of general science in the junior 
high school and of general biology in the 
first year of the senior high school are now 
contributing toward the establishment of 
similar courses at a junior college level. 
Such courses are usually designated as sur- 
vey or general courses. The need for gen- 
eral courses on a junior college level is evi- 
denced by the fact that many colleges have 
already introduced or are developing such 
courses in the natural sciences. The con- 
sensus of opinion seems to be that these 
courses will better meet the needs of those 
students who desire a brief acquaintanceship 
with science but who have their major inter- 
est elsewhere. In other words, they are be- 
ing organized with a view to meeting the 
needs of a general education. 

That point in the educational ladder at 
which general education should end and 
specialization should begin appears to be 
very much in dispute. However, present 
tendencies seem to indicate that general edu- 
cation should at least extend throughout the 
senior high school years and in all probabil- 


13 Johnson, op. cit. 
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ity should include at least one and possibly 
two years at the junior college level. Today 
general science and biology are firmly in- 
trenched in our high schools and there is 
evidence to indicate that integrated physical 
science courses as well as biological science 
courses are rapidly gaining ground in the 
junior college years. Little has been done, 
however, looking to the integration of the 
specialized physics and chemistry courses at 
the senior high school level. There is no suf- 
ficient reason to believe that education in the 
physical sciences should be general in junior 
high school and junior college and remain 
specialized in the senior high school. 

That an integration of those specialized 
courses is highly desirable as a part of the 
reorganization program is given definite 
expression in the following quotations: 


The present partition of the sciences is the acci- 
dental result of their historical development like 
the prevailing boundaries of nations. A generaliz- 
ing and synthesizing course of a more elementary 
character seems to be needed in the high school.1* 

The whole matter of departmental hostility 
appears inexcusable and ridiculous in view of the 
fact that the only divisions of knowledge which we 
have were set up by the human mind. We have 
become aware that problems in life are not solved 
by courses, but by our just knowledges, our inte- 
grated experiences. Probably what we need as 
much as anything is to help our students to see 
the relation of ideas, and thus of subject 
matters.15 

Teachers and taught need to be reminded, time 
and again, that the only divisions in the rational 
world are divisions which were imposed by the 
human mind and merely as convenient devices, 
different ways of viewing and comprehending a 
genuinely corporate whole.1¢ 

Probably one of the greatest hindrances to the 
fusion and integration of the content of various 
high school courses is the barrier set up by depart- 
mental organization . . . Very little actual work 
has been done in the secondary field.17 


14 Slosson, Edwin E. “The Philosophy of 
General Science.” School Science and Mathe- 
matics 25: 9-20; January, 1935. 

15 Freden, Gustaf. “The Course as a Unit of 
Teaching.” School and Society 40: 773-775; 
December 8, 1934. 

16 Sibley, R. P. “Orientation Courses.” School 
and Society 40: 373-377; September 22, 1934. 

17 Cummings, Frank L. “Practice of Fusion 
of Subject Matter in Various Courses.” Cali- 
fornia Journal of Secondary Education; October, 
1934. 
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Little has been done as yet to revamp the senior 
high school science so as to make it correlate 
with the newer approach in the junior high school. 
This task lies largely ahead and should also be 
frankly faced for the sake of the pupil. Neither 
in common life nor in research is the artificial 
stratification of the sciences maintained in solving 
problems.18 

The present differentiation of high school 
science into a large number of special sciences, 
physics, chemistry, biology, domestic science, 
etc. is seriously questioned. Fundamental and 
thoroughgoing experimentation to develop new 
and broader groupings of subject matter which 
will cut across the present differentiated sciences 
is greatly needed and should be definitely under- 
taken whenever possible.?® 


With a view to projecting further into the 
senior high school curriculum the idea of a 
more generalized science teaching, there has 
been developed at the Teachers College, 
University of Nebraska, during the past 
year, a course which represents an integra- 
tion of certain selected portions of the tradi- 
tional physics and chemistry courses. The 
selection and organization of the subject 
matter of this course was undertaken by the 
author during the school year 1934-35. 
The work was done under the direction of 
Dr. G. W. Rosenlof, Professor of Secon- 
dary Education, and Dr. P. G. Johnson, As- 
sistant Professor of Secondary Education. 

The course follows the Morrison unit 
plan and, in accordance with Morrison’s 
recommendation for senior high school 
science,” has been organized into units 
which are significant aspects of science 
rather than significant aspects of the en- 
vironment. It is felt that a knowledge of 
such aspects of the environment should be 
considered as applications of the general 
understandings of physical science and not 
as basic criteria for organization. 

The course as tentatively organized does 

18 Commission on the Reorganization of Secon- 
dary Education, United States Bureau of Educa- 
tion. Bulletin 1920; No. 26. 

19 Osborne, Raymond W. “Report of Group 
Conference on Modernizing our Secondary School 
Science.” School Science and Mathematics 31: 
608-609 ; May, 1931. 

20 Morrison, Henry C. The Practice of Teach- 


ing in the Secondary School. Chicago, The Uni- 
versity of Chicago Press, 1926. p. 173. 
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not purport to cover the entire fields of 
chemistry and physics to the extent that they 
are covered by the specialized subjects now 
being offered in the senior high school. It 
seeks rather to develop a basic one-year 
course in physical science which may later 
be used as a foundation for a second-year 
course of a similar nature. 

In perfecting the unit organization, four 
distinct steps were involved. First there 
was set up a list of major generalizations 
from the fields of physics and another list 
from the field of chemistry. The generali- 
zations in each case were representative of 
the fundamental topics of the traditional 
courses in each field. 

The next step was to combine or integrate 
those major generalizations of the separate 
fields into a single list representing the 
major generalizations of a physical science 
field. This was accomplished by means of 
setting up a list of broader generalizations 
each of which included one or more of the 
major generalizations from each of the 
specialized fields. The result was a list of 
ten major generalizations which was to 
serve as the nucleus of the integrated physi- 
cal science course. These, when stated in 
problem form, become the unit problems 
about which the subject matter was organ- 
ized. The problems are as follows: 


1. What is matter and how is it affected by 
chemical and physical forces? 

2. How do fluids respond when chemical and 
physical forces are made to act on them? 

3. How do scientists represent chemical and 
physical changes? 

4. What is heat, and how does heat contribute 
to physical and chemical changes? 

5. What are acids, bases, and salts, and how 
do they behave in solution? 

6. What is the nature of metals, and how are 
metals used in doing work? 

7. How may electricity be produced, and what 
are the physical and chemical effects of 
an electric current? 

8. What is the physical and chemical nature 
of non-metals? 

9. What is the nature of light, and how is light 
affected by the media which it en- 
counters ? 

10. What is the nature of sound, and what are 
the effects of sound energy? 
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The third step, that of analyzing each 
unit problem, involved breaking each major 
problem up into more specific sub-problems 
which in turn were, in many cases, again 
subdivided into still more specific problems. 
The division was on the basis of more speci- 
fic understandings which contributed to a 
broader understanding. This process of 
analysis resulted in a different type of sub- 
division for practically each one of the ten 
unit problems, since the type of sub-division 
depended upon the nature and complexity 
of the original problem. The division was 
continued in each instance until the final 
sub-divisions represented phases of the 
unit problem, a mastery of which would 
require about two to four days of classroom 
study. These specific problems thus became 
the teaching problems. 

The fourth step consisted of the further 
analysis of each teaching problem to indicate 
related ideas. This involved the selection 
and organization about each teaching prob- 
lem of portions from the subject matter of 
physics and chemistry which would, through 
their classroom development, enable the 
pupil to arrive at a generalization or major 
understanding constituting the answer to 
the teaching problem. 

It is felt that the ultimate organization 
of the physical science course will require 
time, patience, and additional research. 
The organization of material which has been 
perfected is in no sense considered final. 
However, it was obvious that there must 
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be an organization of subject matter before 
specific plans for teaching could be per- 
fected and before the actual experimental 
teaching of the course could be started. 

The integrated course is being tried out 
in the classrooms of the Teachers College 
High School during the present school 
year, 1935-36. Eighteen students who in 
every way represent a cross section of the 
total high-school enrollment are registered 
in the new course. The class is in charge 
of a student teacher who has had adequate 
preparation in both physics and chemistry 
and in methods of teaching physical science 
subjects. Several different plans of teach- 
ing are to be followed during the year. 

It is expected that the reactions of this 
experimental group will bring to light many 
needed revisions of the original organiza- 
tion. However, it is hoped that, through 
continued experimental testing followed by 
revision, the course may graduaily emerge 
from the experimental stage. The develop- 
ment of a testing program which would 
adequately measure the educational out- 
comes of the course in terms not only of 
factual knowledge but of understandings, 
skills, attitudes, and appreciations would 
likewise be highly desirable. In this way 
it may be possible eventually to arrive at an 
objective comparison of the outcomes of the 
integrated course with the outcomes of the 
specialized courses and thus to draw an 
accurate conclusion as to its effectiveness as 
one of the factors in a general education. 
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THE PLANT-ANIMAL COMMUNITY* 


Ratpu G. CLAUSEN 
New York State College for Teachers, Albany, N. Y. 


As we go back in the history of the teach- 
ing of biology, we find that the study of ani- 
mals and plants was first introduced into our 
public schools for the purpose of showing the 
students the ubiquitous love of God. From 
such pious beginning, the teaching objective 
slowly developed into an appreciation of Na- 
ture, with special emphasis on the extra- 
ordinary and bizarre forms of life. A 
minute study of these unusual animals and 
plants produced a keen interest in anatomy, 
and then biology became the accumulation 
of details and detached facts. At about this 
stage, the Darwinian theory of evolution 
began to be accepted and it was avidly 
seized upon as the fundamental philosophy 
of biology. It is interesting to notice, how- 
ever, that the original facts of evolution, as 
put forth by Darwin, were soon forgotten, 
and most Americans were taught the Ger- 
man interpretation of evolution. We 
studied ameba, hydra, and the earthworm ; 
recited the magic formula: “Monera, blas- 
tea, and gastrea” ; and we knew all there was 
to know about zoology. Or we studied 
spirogyra, oedogonium, and the moss; par- 
roted: “isogametes, heterogametes, game- 
tophyte and sporophyte” ; and we knew all 
about botany. While we still talk about 
evolution, it can no longer be accepted as 
the keystone of biological education. We 
must develop a new philosophy if our 
science is to meet the needs of our students. 

While biology has been passing through 
this evolution, the curriculum of our schools 
has changed. At the present time there are 
three major subjects in the curriculum of 
the modern high school: English, social 
science, and natural science. The English 
is the primal tool that allows the student the 
opportunity to become a social being. The 


* A digest of an address before the Science Sec- 
tion, Eastern Division of the N. Y. State Teachers 
Association, October, 1935. 
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social sciences form the background for the 
behavior of the social being. And the 
natural sciences familiarize the social being 
with the laws that determine his place in a 
social world. Today, the entire educational 
set-up has for its aim, the creation of a 
social individual. If biology is to fit into 
this scheme, it must be based on a sociologi- 
cal philosophy. And as a stepping stone to 
such a sociological biology, the plant-animal 
community serves admirably. 

Did you ever stop to wonder why plants 
and animals live where they do live? Why 
do you live where you do? You live ina 
certain place because you behave in a cer- 
tain manner. You have a definite behavior 
pattern that gives you a job and allows you 
to make your living. But the possession of 
a behavior pattern is not the only reason for 
your living ina certain place. The behavior 
pattern which you assume must be accept- 
able to the other members of the community 
in which you live. In carrying out this be- 
havior pattern, you must function as a part 
of the community. 

For precisely the same reasons, animals 
and plants take up a definite abode. Each 
animal and plant has a greater fixed be- 
havior pattern which determines how it will 
react. It must live, and as it lives it ex- 
hibits a certain behavior. In expressing this 
behavior pattern the animal or plant affects 
the other members of the community in 
which it lives. The deer, as it browses on 
the trees and shrubs of the forest, is merely 
living, but it is also affecting the trees and 
the shrubs. The pine tree, as it drops its 
senile needles to the ground, is merely liv- 
ing, but it is excluding the grasses and herbs 
which might grow in its shade. In other 
words, the living animal or plant produces 
changes in the habitat in which it lives. The 
only animals and plants which are able to 
live in the same community, are those which 
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can either withstand or benefit by the 
changes that are produced. The commu- 
nity, as a whole, accepts the behavior pat- 
tern of the animal or plant, just as the com- 
munity in which you live, accepts your 
behavior pattern. 

Not only are plant-animal communities 
the same in their fundamental make-up as 
human communities, but they operate under 
the same sociological ideas as do human 
communites. It is impossible for me to go 
into detail on this point, but let me illustrate 
by mentioning only three of these ideas. 

1. The Idea of Dominance. In every 
community there is one group of individuals 
that dominates the entire community. In 
an agricultural community the farmers are 
the dominant members. If you live in an 
agricultural community you live a certain 
type of life because you accept the stand- 
ards that are laid down by the farmers. In 
an industrial community the workers are the 
dominants. They determine the type of 
clothes you wear, the kinds of movies you 
see, and the plan of local government under 
which you live. The life in a city is entirely 
different from the life in the country, not 
because the people are biologically different, 
but because the community is dominated by 
different groups. 

Each plant-animal community is domi- 
nated by some one group. In a forest, the 
trees completely dominate the community. 
They determine, to a large extent, what 
other plants and animals can come into the 
community. A plant which cannot with- 
stand the shade and moisture of the forest, 
cannot live under the dominance of the trees. 
In some of our lakes and sluggish rivers, 
the carp may dominate the entire commu- 
nity. As these fish go about their business 
of finding food and mating, they so stir up 
the mud from the bottom of the pond that the 
sunlight is unable to penetrate the water, 
and there is no light for the green plants. 
As the green plants die, the plankton organ- 
isms are robbed of their food, and as the 
plankton disappears the predaceous fishes 
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cannot find food, therefore they are excluded 
from the community. 

2. The Idea of Balance in Industries. 
Everyone realizes that in human commu- 
nities there must be a nice balance of indus- 
tries. But we do not fully appreciate this 
balance until it is disturbed. During pros- 
perous times, there are some farmers who 
grow cotton, some grow tobacco, and some 
grow potatoes. As long as we all have 
enough, and not too much, we do not worry 
about who grows what. But in recent times, 
there has been a surplus of cotton. The cot- 
ton farmer was instructed not to grow so 
much cotton; he planted tobacco instead. 
Soon there was a surplus of tobacco, and he 
was told not to grow tobacco. Then he 
planted potatoes, and now there are too 
many potatoes. Whenever man attempts to 
control this balance, he gets into trouble. 

The most notorious disturbance of the 
balance of industries in Nature is seen in the 
West Indies. As ships began to call at the 
islands, they brought along some Nor- 
wegian rats. These rats had no competitors 
on the islands, and found them an ideal place 
to multiply. Soon they were destroying the 
native fauna and crops. Someone had the 
bright idea of importing the mongoose, a 
noted ratter. It is true that the rats have 
now disappeared, but at the present time 
the mongoose is a greater pest than the rats 
ever were. In our own country, when the 
white man came to America, the first thing 
he did was to kill most of the carnivores: 
wolves, coyotes, and mountain lions. As 
soon as he reduced the number of carnivores 
the herbivores became plentiful. Slowly 
many of the herbivores are being extirpated. 
With the destruction of the herbivores, the 
insects have increased until now the govern- 
ment spends millions of dollars a year to 
control them. These animals would never 
have become pests if the fine balance of 
Nature had not been disturbed. 

3. The Idea of Development. If we trace 
the history of any human community, we 
shall find that the first people to settle there 
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were pioneers. As the community grew, the 
pioneers were not able to live as freely as 
they desired, and they were forced to move 
on. The community changed from a frontier 
outpost to a town as each successive group 
moved in and dominated it. Plant-animal 
communities develop by a similar succes- 
sion of occupants. On the sand plains of 
the Capitol District (New York), the pio- 
neer grass that holds the sand in place, is 
crowded out by the poplar trees and the 
scrub pines. The pines and poplars give 
way to the oaks, and the oaks in turn give 
way to the maples. 

As these plant-animal communities are 
studied, we find that all the laws that are 
applicable to any social community are op- 
erating. The law of supply and demand is 
just as potent in natural communities as in 
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human communities. The law of diminish- 
ing returns is just as true in biology as in 
business. 

Obviously, in order to adequately study 
these communities we must take our stu- 
dents out into the woods and fields. If you 
are not already taking field trips, you are 
missing half the fun of teaching biology. 
We must augment our laboratory studies 
with observations under natural conditions, 
if we are to make biology a practical part 
of the educational system. Biology will 
teach itself if we will but introduce our 
students to the living plant and the living 
animal. And from the appreciation of the 
dynamic social life of animals and plants, 
the student will be better able to compre- 
hend the intersections of the community 
functions in human society. 


QUESTIONNAIRE STUDY OF STUDENT EXPECTANCY 
FROM A COURSE IN GENERAL CHEMISTRY 


Ratpeu E. DUNBAR AND LYLE TUSSING 
Dakota Wesleyan University, Mitchell, S. D. 


The following questionnaire study was 
made to find what knowledge a student 
beginning general chemistry expected to 
find behind its mystic portals and the 
purpose for his taking the course. The 
questionnaire was given during the first 
month of the school year to all students in 
the city of Mitchell, South Dakota, who are 
now studying general chemistry. The total 
number contacted was 112. This number 
included 39 college freshmen and sopho- 
mores, 24 having studied chemistry in high 
school, and 15 studying chemistry for the 
first time in their college course, and the 
remaining 73 were starting the study of 
chemistry in high school. The question- 
naire used was as follows: 


You are asked to list your first, second and 
third choice as to what knowledge you expect to 
get from this course in chemistry. You may 
select the following suggestions or write in other 
reasons of your own choosing. 

1. Knowledge of drugs and their uses 
2. Mechanical knowledge such as use and un- 
derstanding of oils, combustion, etcetera 


3. Knowledge and skill in analysis, that is, 
finding what a substance contains 

4. Cultural values, enlarged vocabulary, ap- 
preciation of your chemical surroundings 

5. Household helps as knowledge of baking 
powder, use of cream of tartar, etcetera 

6. Production of new substances 

7. Processes involved in the making of food 
products 

8. Separation of typical mixtures, such as 
ores or gasoline from crude oil 

9. Processes involved in making commercial 
products such as inks, cosmetics, iron, 
etcetera 

10. A science credit 

11. Mathematical knowledge and how to handle 
problems 

12. Hobby 

13. Preparational subject for a major course 


(Add any other items) 


The information gained from this study 
has been arranged in Tables I and II and 
shown 2s a graph in Figure 1. A com- 
parison in each case with the question num- 
ber in the original questionnaire will indi- 
cate the reason for the study of chemistry 
that is implied. The replies have been 
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tabulated as the first, second and third 
choice in each case and then the final totals 
from these values. The replies have also 
been grouped into three sections: one sec- 
tion for those college freshmen and sopho- 
mores who had previously studied chem- 
istry in high school, another section for 
those college students who were studying 
chemistry for the first time; and finally 
those students who were just starting their 
study of chemistry in high school. For ex- 
ample, 53 students from the three groups 
indicated that question number 3, (knowl- 
edge and skill in analysis, that is finding 
what a substance contains) was an impor- 
tant item, placing it first, second or third, 
as their reason for selecting this course in 
chemistry as a part of their scholastic pro- 
gram. This information is contained in 
Table I. 

In Table II an attempt has been made to 
arrive at a final evaluation and summation 
of all the replies. A first choice has been 
assigned 3 points, a second choice 2 points, 
and a third choice 1 point. These totals 
then provide a slightly different order of 
importance than those included in Table I 


where all replies are given equal evaluation. 

This information is more completely and 
logically arranged in Figure 1. In this 
figure the totals for all students for first, 
second, and third choices, as well as the 
grand total and totals based on the point 
systems, are included. 

The number of students questioned in 
every case will not correspond with the 
total number of replies because many times 
the reasons given could not be recorded or 
were remote from the subject. Many of 
the replies were reasons for taking chem- 
istry rather than the knowledge they ex- 
pected to get from a chemistry course. Ex- 
amples of these are: (1) Liked “lab” 
work; (2) Because my folks want me to; 
(3) Liked the teacher; (4) Needed the 
credit; (5) Thinking of going into beauty 
work; (6) Took it so I wouldn’t have to 
take home economics or bookkeeping; (7) 
Because I like scientific subjects ; (8) Noth- 
ing else interesting to take; (9) I don’t 
know why. Others were even more remote 
such as: (1) I like to learn of the unknown ; 
(2) Interested in chemistry; (3) To learn 
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ELEMENTARY SCHOOL SCIENCE REFERENCES AND 
INSTRUCTIONAL MATERIALS* 
G. V. Bruce 
New Jersey State Teachers College, Newark, New Jersey 


BIBLIOGRAPHY NO. 1. SCIENCE REFERENCE MATERIALS 
FOR CHILDREN 


5. EXPERIMENTS TO PERFORM 


Benepict, Francis Gano. Chemical Lecture 
Experiments. The Macmillan Co., 60 Fifth 
Ave., New York. 1925. 

This is an excellent collection of classified 
chemical experiments for elementary use. Some 
can be done by the children and others more 
appropriate for teacher use. Grades 7-12. $1.80. 


Cottins, A. Frepertck. Boys’ Book of Experi- 
ments. Thomas Y. Crowell Company, 393 
Fourth Ave., New York. 1927. 

This book will be of interest to adults as well 
as children. It carries one forward in several 
fields of science by means of simple experiments. 
It is classified at every step by diagrams and 
working outlines. Grades 6-9. $2.00. 


Coiiins, A. Frepertck. Experimental Chemistry. 
D. Appleton & Co., 35 West 32nd St., New 
York. 1930. 

This is full of simple and spectacular experi- 
ments that may be done by children with simple 
apparatus. The directions and illustrations are 
simple and complete. $2.00. 


Cotitins, A. Frepertck. Experimental Science. 
D. Appleton and Company, 35 West 32nd St., 
New York. 1929. 

This book contains a wide range of physical 
and chemical experiments designed for both infor- 
mation and entertainment. How to make carbon- 
dioxide, making a fire with an ice lens, are typi- 
cal ones. Grades 4-9. $2.00. 


Cottrns, A. Frepertck. Magic of Science. 
Fleming H. Revell and Co., 158 Fifth Avenue, 
New York. 1917. 

This contains many interesting and simple ex- 
periments that can be done by fifth and sixth 
grades with simple apparatus. Many of these will 
furnish amusement and entertainment. Grades 


5-6. $1.50. 


Cottins, A. Freperick. The Boy Chemist. 
Lothrop, Lee & Shepard Co., 126 Newbury St., 
Boston, Mass. 1924. 

An exhaustive body of simple but interesting 
experiments from all phases of the chemical en- 
vironment for boys and girls to do. The direc- 
tions are clear enough with illustrations, where 
necessary, to enable children of fifth and sixth 
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grades to do many of them without teacher 
supervision. $1.20. 


Darrow, FLoyp L. The Boys Own Book of 
Science. The Macmillan Co., 60 Fifth Ave., 
New York. 

This book contains a rich collection of experi- 
ments of both chemical and physical nature for 
boys and girls. It describes the apparatus and 
gives direction for the experiments. It includes 
also twelve biographical sketches of noted scien- 
tists. Grades 6-9. $2.00. 


DeRatt1, AureL. Simple Experiments in Static 
Electricity. The Model Engineer Series. Dis- 
tributed by Spon and Chamberlain, 123 Liberty 
St., New York. 1925. 

A number of novel experiments many of which 
can be done with simple equipment. Well illus- 
trated. $0.25. 


DeRatt1, Auret. Simple Science Experiments. 
The Model Engineer Series No. 15. Distrib- 
uted by Spon and Chamberlain, 123 Liberty 
St.. New York. 1925. 

Forty-six entertianing and instructive experi- 
ments and how to perform them with simple 
home-made apparatus. Fully illustrated. $0.25. 


Frank, J. O. Mystery Experiments and Prob- 
lems for Science Classes and Science Clubs. 
J. O. Frank and Sons, Oshkosh, Wisconsin. 
1933. 

This book contains an extensive collection of 
novel and exciting experiments that have been 
collected from many sources and contributed by 
many teachers. Grades 6-12. $2.25. 


Gisson, C. R. Scientific Amusements and Ex- 
periments. J. B. Lippincott Co. 1249 S. 
Wabash Ave., Chicago, Ill. 1926. 

This contains more than two hundred fascinat- 
ing tricks and experiments with careful directions. 
They will be especially interesting for club ac- 
tivity. $2.00. 


Gipson, CHARLES Rosert. Electrical Amusement 
Experiments. Seeley, Service & Co., London. 
1925. 

This book is more than the title would sug- 
gest. It is filled with suggestions and directions 
for experiments and electrical construction. Such 
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items as: Hand of Mystery Answers Questions, 
A Floating Battery, How to Build a Microphone, 
indicate the type of project. Grades 4-9. $2.50. 


Grsson, C. R. Scientific Amusement Series. 

Seeley, Service & Co., London. 1926. 

This contains many experiments for both 
amusement and instruction such as spinning iron 
wheel by magnetic candle flame, electric soap 
bubbles, experiments and stunts with frictional 
electricity. Grades 4-9. $2.50. 


Gritzert, A. C. Gilbert Chemical Magic. A. C. 
Gilbert Co., New Haven, Conn. 1920. 
A collection of chemical tricks and experiments 
that will interest young people and stimulate 
interest for club and class room. $1.00. 


Grtpert, A. C. Light Experiments. A. C. Gil- 
bert Co., New Haven, Conn. 

This offers a large number of simple experi- 
ments in light, color, and all kinds of simple opti- 
cal instruments with their directions for their 
construction. Experiments with mirrors, mixing 
colors, optical illusions and construction of peri- 
scopes, telescopes and kaleidoscopes, illustrate 
the kind of projects. Grades 4-9. $0.75. 


Gritpert, A. C. Sound Experiments. A. C. Gil- 
bert Co., New Haven, Conn. 

This is a small book filled with simple but 
fundamental experiments on sound phenomena, 
such as, How to Produce Beats, Sound Interfer- 
ence, Sound Waves, Making a Sound Lens, Musi- 
cal Flames, Breaking a Glass with Your Voice, 
Grades 4-9. $0.75. 


Goop, ArtHur. Magical Experiments. Walter 

V. McKee. 1892. 

This book is a storehouse of fun and interest 
for the young person. How to Make a Lamp 
Chimney Smoke a Cigarette, Break a String on 
the Inside of a Bottle, and Automatic Candle 
Extinguisher, are some of the titles. Grades 4-9. 
$1.50. 


Gorpon, BertHa F. Prove It Yourself. F. A. 
Owen Publishing Co., Dansville, N. Y. 1929. 
An elementary science book, explaining how the 

teacher or pupils can make simple experiments to 

prove various principles. No special equipment 
necessary. 88 illustrations. $1.50. 


JoHNSON, VALENTINE E. Chemistry and Chemi- 
cal Magic. George H. Doran Company, 38 
West 32nd St., New York. 1912. 

This contains many experiments, some of a 
practical nature and others to amuse and mystify. 

It is of interest to the upper grades. $1.00. 


Keetor, KATHARINE L. Working with Electrcity. 
The Macmillan Company, 60 Fifth Ave., New 
York. 1929. 

This book suggests simple and interesting ex- 
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periments in practical electricity. Directions are 
clear and diagrams good. It deals'with lights, 
bells, magnets and messages. Grades 3-5. $1.75. 


Lippy, Joun D. Chemical Magic. George Sully 
& Co., 114 East 25th St., New York. 1930. 
Chemistry is presented here for amusement and 

pastime. Many of the experiments are either 

spectacular or mystifying in nature. Directions 
are simple. Illustrated. $2.00. 


McKay, Hersert. Easy Experiments in Elemen- 
tary Science. Oxford University Press, 114 
Fifth Ave., New York. 1929. 

A practical book presenting directions for simple 
experiments which may be performed in the class- 
room and which do not call for special apparatus. 
Grades 6-9. $0.50. 


Newt, G. S. Chemical Lecture Experiments. 
Longmans, Green and Company, 55 Fifth Ave., 
New York. 1922. 

This is a splendid list of experiments for the 
elementary level, many of which may be done by 
the children and others more effectively done by 
the teacher. Grades 7-12. $1.60. 


SEAvER, CHARLES HoMER. American Boy's Book 
of Electricity. Walter V. McKee, Inc. 1916. 
This book contains directions for many practi- 

cal uses and applications of electricity, such as 

making bells, buzzers, batteries, dynamos, toasters, 


and many wiring operations and stunts. Grades 
4-9. $2.00. : 


SmitH, E. L. Everyday Science Projects. 
Houghton Mifflin Co., 2 Park St., Boston, 
Mass. 1919. 

This is a book of fundamental experiments and 
simple projects in physical and chemical and bio- 
logical sciences that children can do. Making 
Heat by Friction, Experiments with Pendulums, 
Experiments with Ventilation, Ways of Making 
Secret Ink, How to Make Soap, and How to 
Pasteurize Milk, illustrate the nature of the 
projects. Grades 4-6. $0.96. 


WiuiaMs, ARCHIBALD. Thinking It Out. 
Thomas Nelson and Sons, 381 Fourth Avenue, 
New York. 1935. 

The book is devoted to investigating in a simple 
manner some of the common physical principles 
as they are met in the things of everyday life. 
The extreme simplicity and clarity of the language 
and the clever devices used to lead one into a 
situation where he wants to think his way out are 
unequaled. It is interesting for adults as well as 
young boys.and girls. $1.70. 


Yates, R. F. Boys’ Playbook of Chemistry. The 
Century Co., 353 Fourth Ave., New York. 
1923. 

Construction of equipment for home laboratory 
and experiments arranged progressively. $1.60. 
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6. THINGS TO DO 


Acker, Etuet F. 400 Games. F. A. Owen Pub- 
lishing Co., Dansville, N. Y. 1923. 
Here are games for every occasion in which 
children would be concerned. It includes games 
for school, the home, at camp, for all the seasons, 


rainy days and other occasions. All grades. 
$1.50. 
Apams, Morritt. Rude Rural Rhymes. The 


Macmillan Co., 60 Fifth Ave., New York. 

The homely rhymes are terse, pithy and humor- 
ous and show a keen perception of the rural 
scheme of life. They run up and down the scale 
from evolution and the Bible to hair tonic, diet 
and plumbing. $2.00. 


AMERICAN Rapro Retay Leacur. Hints and 
Kinks for the Radio Amateur. The American 
Radio Relay League, West Hartford, Conn. 
1933. 

This book is full of information and practical 
tips that amateurs all over the world have evolved 
to meet every conceivabie need. It contains chap- 
ters on work shop ideas, receivers, transmitters, 
power supply and so forth. Grade 6 up. $0.50. 


AmerICAN Rapio Retray Leacue. The Radio 
Amateur’s Hand Book. The American Radio 
Relay League, Inc., West Hartford, Conn. 
1935. 

This furnishes a wealth of information for the 
amateur. It covers short wave transmission and 
explains the assembling of equipment, the qualifi- 
cations for and method of obtaining of license. 


$1.00. 


AMERICAN Rapio Retay Leacue. The Radio 
Amateur’s License Manual. The American 
Radio Relay League, West Hartford, Conn. 
1934. 

This contains the necessary information on 
every phase of the amateur licensing procedure. 
It explains where to apply and how to go about 
preparing for the examination. Nearly 200 licens- 
ing examination questions with answers are 
included. Grades 6 up. $0.25. 


Barey, L. H. The Nursery Manual. The Mac- 

millan Co., 60 Fifth Ave., New York. 1920. 

A standard reference and guide on the propaga- 
tion of plants. The first section describes and 
demonstrates the various ways of multiplying 
plants by seeds, layers, cuttings, buds, grafts and 
otherwise. The second section contains an ex- 
tended alphabetical list of about 1,500 plants with 
full indications of the best method of propagation. 


$2.50. 


Battey, L. H. The Pruning Manual. The Mac- 
millan Co., 60 Fifth Ave., New York. 1916. 
This book gives clear instructions for pruning 

trees and shrubs from infancy to maturity, train- 

ing of vines and shrubs and valuable information 








on other plants. The illustrations show how to 
follow instructions. $2.50. 


BLACKSTONE, Harry. Secrets of Magic. George 
Sully & Co. 114 East 25th St., New York. 
1929. 

This is a book of magic for the beginner and 
the amateur. It describes the methods and tech- 
niques of the magician and gives explicit direc- 
tions for many clever and mystifying tricks. 


$2.00. 


Butiivant, Cecr H. Every Boy's Book of 
Hobbies. Thomas Nelson & Sons, 381 Fourth 
Ave., New York. 1912. 

This book contains suggestions and directions 
for many things to do. It includes activities for 
the workshop, Indoor Hobbies, Outdoor Hobbies, 
collecting activities and many other features that 
will interest boys. Grades 6-9. $2.00. 


CanrFiELD, Mrs. D. F. What Shall We Do Now? 
Frederick A. Stokes Co., 443 Fourth Ave., New 
York. 1907. 

A popular treasury of games, amusements and 
occupations for home, school, rainy days and out- 
doors, individuals or parties. A new section has 
been added of games especially suitable for all 
the special holidays. $2.50. 


CARPENTER, WARWICK S. Winter Camping. The 
Macmillan Co., 60 Fifth Ave, New York. 
1920. 

This book written by one of much experience 
discusses the necessity outfit, food, packing, trans- 
portation, shelter, beds, campfires, stoves, snow- 


shoes and skis. $1.00. 
Durr, James. Bows and Arrows. The Mac- 
millan Co., 60 Fifth Ave., New York. 1927. 


The book by one of forty years’ experience tells 
how you can make your own archery equipment. 
It tells of the different woods suitable, how the 
woods should be cut and seasoned, what parts and 
kinds to use, how the bows are cut out, worked 
down and finished, how the bowstrings are fitted 
and the arrows made and tipped and feathered, 
how to shoot and how to make a target and con- 
duct a tournament. $2.00. 


Fraser, CHELSEA. The Boy Busy Book. Thomas 
Y. Crowell Company, 393 Fourth Ave., New 
York. 1927. 

This is a practical book of home repairs. It 
gives directions for the care of tools and their use 
in making many useful things for the kitchen and 
home generally. Grades 6-9. $2.50. 


Grzert, A. C. Glass Blowing. A. S. Gilbert 
Co., New Haven, Conn 
This book gives directions for making a large 
variety of things out of glass as well as specific 
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directions for the simple techniques of glass blow- 
ing Some of them are cutting, bending and an- 
nealing glass and making such as alcohol lamps, 
fire extinguishers and so forth. Grades 4-9. 
$0.75. 


Grtpert, A. C. Hydraulic and Pneumatic Engi- 
neering. A. C. Gilbert Co., New Haven, Conn. 
The title sounds rather grown up but the book 

is for children. It is crammed with simple experi- 
ments and directions for construction on all phases 
of the mechanics of air and water, such as: foun- 
tains, pumps, siphons, sand blasts, submarines and 
caissons. Grades 4-9. $0.75. 


Jones, S. I. Mathematical Nuts. S. I. Jones, 
Publisher, Life and Casualty Building, Nash- 
ville, Tenn. 1931. 

An interesting collection of 700 stimulating 
problems of a challenging nature. $3.50. 


Jones, S. I. Mathematical Wrinkles. S. I. Jones, 
Publisher, Life and Casualty Building, Nash- 
ville, Tenn. 1931. 

A collection of novel, amusing and instructive 
mathematical problems and tricks. $3.00. 


Jupson, Crara I. Child Life Cook Book. Rand 
McNally & Co., 536 S. Clark St., Chicago, Ill. 
1928. 

This little white cook book will tempt any little 
girl and many a boy (especially one interested in 
camping) to try a hand at cooking. The recipes 
are simple, attractive, practical, and carefully 
explained. $0.50. 


KepHart, Horace. Camping. The Macmillan 

Co., 60 Fifth Ave., New York. 1921. 

This book is written so that even the tenderfoot 
can readily understand it. It takes up successively 
tents, camp furnishings, bedding, clothing, foot- 
wear, waterproofing, provisioning, camp making 
and cookery. $1.00. 


Leonarp, J. N., Editor. Ask Me Again. ‘The 
The Third Question Book. The Viking Press, 
30 Irving Place, New York. 

This book covers a wide range of questions 
children will ask or may be led to sense about 
the world of nature and things. Answers of a 
discussion type are supplied. $1.60. 


MacPeek, WattTER. Stories Stamps Tell. Walter 

MacPeek, Washington, D. C. 1931. 

A system of keeping stamps with their records 
is suggested. This is a valuable source of help 
for the collector and may interest others in the 
hobby of philately. $0.20. 


McMrttan, WHEELER. The Young Collector. 
D. Appleton & Co., 35 West 32nd St., New 
York. 1927. 

Included among the many splendid collections 
which Mr. McMillan discusses are trophies of 
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nature and science, including insects, wild flowers, 
and shells. The directions in this guide are set 
forth in admirable fashion, and a full set of illus- 
trations add clarity and interest to the text. $1.75. 


McNamara, JoHN. Playing Airplane. The Mac- 
millan Company, 60 Fifth Ave., New York. 
1930. 

This book was written by an ex-aviator in re- 
sponse to his child’s interest. It is a simple story 
with many pictures that will satisfy the child who 
has caught an interest in airplanes. Grades 1-4. 
$2.50. 


Moopy, CuHarLtes Stewart. Backwoods Medi- 
cine and Surgery. The Macmillan Co., 60 
Fifth Ave., New York. 

The book gives clear advice on how to treat 
fractures, sprains, dislocations, care for burns, 
cuts, drowning cases, minor accidents, camp dis- 
eases and snake bites. Instructions for the camp 
medicine chest are included. $1.00. 


PINKERTON, KATHERINE. Woodcraft for Women. 
The Macmillan Co., 60 Fifth Ave., New York. 
This book by an experienced camper gives clear 

suggestions on woods clothing, packs and packing, 

tents and camp making, cooking, paddling, hunt- 
ing, fishing, the winter woods and going alone. 
$1.00. 

Pray, Leon. Taxidermy. The Macmillan Co., 
60 Fifth Ave., New York. 

This explains the way any one can mount his 
prize fish, bird, or game animal. It demonstrates 
the steps to take with many clear illustrations and 
tells the special points necessary in mounting 
birds, small mammals, fishes, reptiles, deer heads, 


etc. $1.00. 


Row ey, Joun. Taxidermy and Museum E-xhi- 
bition. D. Appleton & Co., 35 West 32nd St., 
New York. 1925. 

This book covers the whole field of collecting, 
preparing, preserving, and methods of exhibiting. 
The author is noted for this type of work. Grade 
7 up. $7.50. 


Seton, Ernest Toompson. The Book of Wood- 
craft. Garden City Publishing Company, Gar- 
den City, Long Island, N. Y. 1934. 

This is a sort of handbook of the out-of-doors. 
The author deals with out-of-door life in a fasci- 
nating way, with sections on trees, birds, Indian 
law, stars, camping, etc., and is suitable for boys 
and girls from 9 years up. 


Soran, Franx I. Hand Craft Projects. The 
Bruce Publishing Co., 524-544 Milwaukee St., 
Milwaukee, Wisconsin. 

This is published in three volumes, Book I— 
1931, Book II—1931, Book III—1931. They are 
filled with original and interesting projects, some 
easy to make, others a little more difficult. De- 
scriptions are clear and diagrams helpful. Grades. 
4-9. Each $1.25. 
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STAFForRD, JUSTIN, AND Esty, Lucren, Editors. 
Ask Me Another. The Question Book. The 
Viking Press, 30 Irving Place, New York. 
This is another question and answer book cover- 

ing a wide range of questions children will ask or 

might ask about the commonly observed phenom- 
ena. The answers will satisfy the intellectual 
needs of children. $1.60. 


TuHorEAU, Henry Davip. Camping in the Maine 
Woods. Houghton Mifflin Company, 2 Park 
St., Boston, Mass. 1889. 

These are essays from The Maine Woods—a 
forest classic. In all that Thoreau says, he stimu- 
lates a love not only for nature, but for simple 
ways of living. Grades 7-9. $0.28. 


TraFTon, Gripert H., and Others. 
Book. Slingerland-Comstock Company, Ithaca, 
N. Y. 1930. 

This contains a study of the constellations, 
eleven star maps, how to know the clouds and 
trees and weather and a study of the solar system. 


$1.75. 


The Sky 


Wape, Mary Hazetton. The Boy Who Found 
Out. D. Appleton & Co., 35 West 32nd St. 
New York. 1928. 

This tells simply and dramatically the story of 
the great French naturalist, Henri Fabre—of his 
toil and struggle, his wonderful accomplishment, 








ee 
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and of the just honors which were eventually 
heaped upon him. The narrative is an absorbing 
one for the young reader. Illustrated. $1.75. 


Wer, L. H. Camping Out, a Manual on Organ- 
ised Camping. The Macmillan Co., 60 Fifth 
Ave., New York. 

This is one of the most comprehensive and de- 
tailed volumes on the subject of camping. It is a 
compendium of all phases of the subject. Each 
phase is written by an expert in his particular 
field. $2.00. 


Wuee er, Ina W. Playing With Clay. The 
Macmillan Co., 60 Fifth Ave., New York. 1928. 
This is a simple story of the arts of pottery and 

sculpture from the days of the primitive cave child 

to Michael Angelo. It gives simple directions for 
making clay objects. It contains photographs and 
many line cuts, diagrams and patterns. Grades 

46. $1.50. 


WituHeitm, Lema M. With Scissors and Paste. 
The Macmillan Co., 60 Fifth Ave., New York 
City. 1927. 

This is a book of toy-making for little children. 
Some of the things of an entertaining and instruc- 
tive nature that can be made are: Animals that 
stand up, A toy village, Automobiles, Express 
carts, Trains, etc. It is fully illustrated with 
many patterns. Grades 1-3. $1.73. 
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SCIENCE READING MATERIALS FOR 
PUPILS AND TEACHERS 


CLARENCE M. Pruitt 
Colorado State College of Education, Greeley, Colorado 


In the depression years that have fol- 
lowed the publication of the first bibliog- 
raphy in 1931-32, there has been a decrease 
in the number of science books published. 
The depression has had its good points in 
that the quality and character of the books 
published have been on a higher plane 
because the publishers have scrutinized 
more carefully than normally the sales pos- 
sibilities, which on the average and in the 
long run, are determined by the merits of 
the publication. The authors and editors 
have been able to devote more time to pre- 
senting subject matter in a form that is 
more teachable in the classroom. New 
textbooks emphasize the most effective 
methods that are being followed by the best 
teachers of today. There has also been a 
great improvement in the physical charac- 
teristics of the newer books—excellent 
waterproof and verminproof covers, dull 
finish paper on which illustrations can be 
better printed; more attention to pertinent 
illustrations, colored photographs of out- 
standing merit, and utilization of a more 
readable type. 

While this is not a brief for the pub- 
lisher, we, as educators, sometimes forget 
that the publisher is an important factor 
in the advancement of education. Were it 
not for their adventuresome spirit, many 
books, now available, would not have been 
published. Admitting that publishers are 
not guided wholly by Utopian motives, the 
truth is that probably more than fifty per 
cent of the books published do not pay the 
costs of publication. 

Short-sighted school administrators and 
penny-wise school boards abetted by the 
Economy Leaguers, Chicago’s Gold Coast, 
and other similar groups, have allowed so- 
called economy to hamper the education 


of the young. With a million more pupils 
than in 1930, the sale of textbooks has 
dropped by over a third. This can only 
mean that youngsters are using dog-eared, 
dirty books, crudely defaced, often with 
missing pages, obsolete, and sometimes 
disease-infested books. Often pupils have 
no books except during recitation periods, 
and sometimes even not then. 

Many schools have resurrected books of 
ancient vintage—textbooks in physiology 
and zoology published thirty years ago, 
chemistry texts dating back to the time of 
the Curies’ discovery of radium and long 
antedating the inclusion of the concept of 
the electronic structure of matter. “No 
money with which to buy necessary books” 
is the position taken by some school admin- 
istrators and school boards, and yet we 
spent only nine-tenths of one per cent of 
our educational dollar for schoolbooks in 
1934 and more than five million weekly 
for movies! Even in the boom days of 
Coolidge, we spent only one and six-tenths 
of our educational dollar for books and 
reading materials. 

A well-equipped library is essential even 
to a competent teacher, and in the case of 
the incompetent teacher it is the student’s 
only protection against stupidity, apathy, 
and ignorance. The library of the average 
school is pitifully inadequate. In many 
schools the total budget for library books 
and magazines has been reduced to zero 
and the teachers themselves spend nothing 
in the way of professional reading. Small 
wonder such schools see no need for library 
reading materials. But to science teachers 
and schools desiring up-to-date, modern 
science textbooks and supplementary read- 
ing materials, there is an excellent array of 
material from which to make a selection. 
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PART I. TEACHER REFERENCES 


A. PROFESSIONAL BOOKS 


AsTELL, Louts A. and Opet_, CHarLes W. 
School Science Clubs. Illinois, 1932. 
$0.50. (December, ’32).* 

BEAUCHAMP, WiLsuR L. Instruction in Science. 
Washington, 1932. 63 p. $0.10. (December, 
‘30). 

Brack, N. Henry and Commitree. Equipment, 
Apparatus and Materials for Teaching Science 
in the Secondary Schools of Massachusetts. 
Massachusetts. 45 p. (October, ’32). 

CALDWELL, Otis W. and LuNDEEN, GERHARD. 
Experimental Study of Superstitions and Other 


High 
77 ?p. 


Unfounded Beliefs. Bureau, 1933. 138 p. 
$1.25. (December, ’33). 
Caswett, Hoiirs L. and Campsett, Doak. 
Curriculum Development. American, 1935. 600 
p. $2.50. 


CLEMENSEN, JESSIE WILLIAMS. 
in Physics. Bureau, 1933. 
(December, 33). 

CoLteE, Witttam E. 
Appleton, 1934. 
34). 

DownincG, Extiot Row.anp. 
to the Teaching of Science. 
258 p. $2.00. (October, ’34). 

Fitzpatrick, FrepertcK L. Biology for Public 
School Administrators. Bureau, 1934. 96 p. 
$1.30. (February, ’36). 

Frank, J. O. The Teaching of High School 
Chemistry. Frank, 1932. 285 p. $3.00. (April, 
32). 

FREEMAN, Frank S. Individual Differences. 
Holt, 1934. 355 p. $2.50. 

Garrison, Nose Ler. The Technique and Ad- 
ministration of Teaching. American, 593 p. 
$2.50. 

Haupt, Georce W. An Experimental Applica- 
tion of a Philosophy of Science Teaching in the 
Elementary School. Bureau, 1935. 109 p. 
$1.50. 

Hetss, Etwoop D. An Investigation of the Con- 
tent and Mastery of High School General 
Science Courses. Heiss, 1932. 118 p. $1.50. 
(October, ’32). 

Hoty, T. C. and Sutron, D. H. List of Essen- 
tial Apparatus in High School Sciences. Ohio 
State, 1931. 36 p. $0.75. (October, ’32). 

Hunter, GeorceE W. Science Teaching. Ameri- 
can, 1934. 552 p. $2.50. (October, ’34). 

Hurp, ArcHer W. Cooperative Experimentation 
and Methods in Secondary School Physics. 
Bureau, 1930. 60 p. $0.60. (December, ’33). 

Hurp, ArcHer, W. An Experiment in the Use 
of a Teaching Unit in Science. Hurd, 1933. 
50 p. $0.60. (December, ’33). 


* List of publishers with their address will be 
found at end of bibliography. Month and date 
in parenthesis indicate date publication was re- 
viewed in Scrence Epucartion. 


Study Outlines 
154 p. $1.75. 


The Teaching of Biology. 
252 p. $2.00. (December, 


An Introduction 
Chicago, 1934. 


State, 1934. 


Ketty, TRuMAN Lee. Scientific Method, Its 
Function in Research and Education. Mac- 
millan, 1932. 233 p. $1.50. (April, ’33). , 

Lancvick, Mrina M. and Nott, Victor H. Gov- 
ernment Publications Useful to Science Teach- 
ers. Washington. 20 p. (April, 34). 

Matin, JosepH M. Construction of a Diagnostic 
Test in the Mechanics and Related Funda- 
mentals of High School Chemistry. Pennsyl- 
vania, 1932. (April, ’34). 

MaxweELL, Paut A. Cultural Natural Science 
for the Junior High School. Williams, 1932. 
80 p. $2.00. (April, ’33). 

Netson, Georce E. The Introductory Biological 


Sciences in Liberal Arts Colleges. Bureau, 
1931. 135 p. $1.50. (April, ’32). 
Orson, Ove S. Methods of Teaching High 


School Biology. Burgess, 1934. 68 p. $1.25. 

Parker, BertHA M. An Introductory Course in 
Science in the Intermediate Grades. Laboratory, 
1931. 129 p. $1.25. (December, ’32). 

Payne, FerNANDuS and SpretH, Evetyn. An 
Open Letter to College Teachers. Principia, 
1935. 380 p. $3.25. 

Pitkin, WALTER B. The Art of Learning. Mc- 
Graw, 1931. 409 p. $2.50. (April, ’32). 

Powers, S. Ratpn O. (Chairman). A Program 
for Teaching Science. Thirty-First Yearbook, 
Part I. Public, 1932. 270 p. $2.50. 

Pruitt, CLARENCE M. An Analysis, Evaluation 
and Synthesis of Subject Matter Concepts and 
Generalizations in Chemistry. Pruitt, 1935. 
176 p. $2.00. (February, ’36). 

Ramsey, Grace FisHer. Project Making in Ele- 
mentary Science. Museum, 1934. 25 p. 

Reep, ANNA Y. The Effective and Ineffective 
Teacher. American, 1935. 344 p. $3.50. 

Remmers, H. H. Studies in Attitudes. 
mers, 1934. 112 p. $1.25. 

Ruton, Pamir Justin. The Sound Motion 
in Science Teaching. WHarvard, 1933. 236 p. 
$2.50. (October, ’34). 

Scuwartz, Juttus (Chairman). Adventures in 
Biology. New York, 1934. 59 p. $0.50. 

Stavson, S. R. and Speer, Ropert K. Science 
and the New Education. Prentice, 1934. 396 p. 


Rem- 


$2.50. (April, ’35). 
Stevens, BertHa. Child and the Universe. Day, 
1931. 249 p. $3.75. (April, ’32). 


SrreseL, Ratpo F. The Nature of Supervision 
of Student Teaching in Universities Using 
Public High Schools. Bureau, 1935. 154 p. 
$1.75. 

THORNDIKE, Epwarp L. Psychology of Wants, 
Interests and Attitudes. Appleton, 1935. 301 
p. $3.50. 

. Adult Interests. 
p. $3.25. 

TyLer, Ratpo W. Service Studies in Higher 

Education. Ohio State, 1932. 284 p. $2.00. 
. Constructing Achievement Tests. Ohio 
110 p. $1.25. 


Macmillan, 1935. 265 
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VinaL, Writ1am G. Nature Education—A Se- 
lected Bibliography. Reserve, 1934. 82 p. 
$0.75. 

Wray, Rosert P. The Relative Importance of 
Chemical Information for General Education. 
Wray, 1933. 48 p. $1.00. (February, ’34). 

WRIGHTSTONE, J. Wayne. Appraisal of Newer 
Practices in Selected Public Schools. Bureau, 
1935. 117 p. $1.50. 


B. GUIDES FOR IDENTIFICATION 

Anonymous. Mineralogy Manual. Porter, 1935. 
153 p. $1.00. 

ASHBROOK, FranK G. The Red Book of Amer- 
ica; The Blue Book of Birds of America; The 
Green Book of Birds of America. Whitman, 
1931. 96 p. $0.10 each. (April, ’34). 

Barton, SAMUEL G. and Barton, Witt1am H. 
A Guide to the Constellations. McGraw, 1935. 
74 p. $3.00. (December, ’35). 

BERNHARD, Husert J., Bennett, Dorotny A. 
and Rice, Hucu S. Handbook of the Heavens. 
McGraw, 1935. 131 p. $1.00. (December, 
’35). 

BLAKESLEE, ALBERT F. and Jarvis, Cuester D. 
Trees in Winter. Macmillan, 1931. 292 p. 
$2.00. 

Burcess, THornton W. Birds You Should 
Know. Brown, 1933. 256 p. $1.25. (October, 
34). 

Comstock, J. H., Comstock, A. B. and Herrick, 
G. W. A Manual for the Study of Insects. 
Comstock, 1931. 384 p. $2.20. (April, ’35). 

Comstock, ANNA B. Handbook of Nature 
Study. Comstock, 1935. 942 p. $4.00. 

Enciisu, Georce L. Getting Acquainted with 
Minerals. McGraw, 1935. 324 p. $2.50. 

Green, GrorGe Rex. Trees of North America. 
Vol. I, The Conifers, 1933. 186 p. $2.00. 
(December, ’33); Vol. II, The Broadleaves, 
1934. 344 p. $3.50. (October, ’35) Edwards. 

Harvey, JANE. Wild Flowers of North America. 
Whitman, 1932. 95 p. $0.10. 

Hawkins, Atrrep C. The Book of Minerals. 
Wiley, 1935. 161 p. $1.50. 

House, Homer D. Wild Flowers. Macmillan, 
1934. 362 p. $7.50. 

HyLaNperR, CLARENCE J. The Year Round. Put- 
nams, 1932. 273 p. $2.00. (April, ’34). 

Keecer, Harriett, L. Our Native Trees. Scrib- 
ners, $3.00. 

Kinc, Juttus. Bird Books 1, 2 and 3. Harter, 
1934. $0.10 each. 

Talking Leaves. Harter, 1934. 62 p. 
0.10. 

——. Wild Flowers at a Glance. Harter, 
1935. 63 p. $0.10. 

MueEnscuHer, W. C, 
577 p. $6.00. 

Peattie, Don C. Trees of North America. 
Whitman, 1934. 96 p. $0.10. 

Rocers, Jutta Erten. The Tree Book. Double- 
day, 1934. 589 p. $3.25. 


Weeds. Macmillan, 1935. 
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RosENDAHL, C. O. and Burrers, F. K. Trees 
and Shrubs of Minnesota. Minnesota, 1929. 
385 p. $3.00. 

SARGENT, Cuartes S. Manual of Trees of North 
America. Mifflin, 1934. 910 p. $5.00. 

Symposium. The Sky Book. Slingerland, 1931. 
$0.75. (December, ’32). 

WERTHNER, WILLIAM B. Some American Trees. 
Macmillan, 1935. 398 p. $5.00. 

Wricut, ANNA and Wricut, Atsert H. Hand- 
book of Frogs and Toads. Comstock, 1933. 
231 p. $2.50. (October, ’35). 

Zopac, Peter. How to Collect Minerals. Rock, 
1934. 80 p. $1.00. 


C. SURVEY COURSES 

Bossarp, JaMes H. S. Man and His World. 
Harpers, 1932. 755 p. $3.50. (December, 
*33). 

BrRowNeELL, Herpert. Physical Science. Mc- 
Graw, 1931, 313 p. $2.50. (December, ’31). 

Jean, Frank C., Harran, E. Crarence, HEr- 
MAN, Frep L., and Powers, S. Ratpu. Man 
and the Nature of His Physical Universe. 1934. 
524 p. $2.20. (October, ’34). Man and the 
Nature of His Biological World, 1934. 589 
p. $2.40. (December, ’34) Ginn. 

Hen, L. M. The Physical World. Blakiston, 
1936. 566 p. $2.75. 

Lee, Ricnarp E. The Background and Founda- 
tions of Science. Williams, 1935. 536 p. $4.00. 

McCorkte, Paut and Lewis, J. ArtnHur. Col- 
lege Physical Science. Blakiston, 1934. 327 p. 
$2.00. (October, ’34). 

NewMan, H. H., et al. The Nature of the 
World and Man. Chicago, 1933. 543 p. $1.00. 
(October, ’34). 

Symposium. The University Series. (12 vols.) 
University Society, 1931-1933. 102-156 p. each. 
$1.25 each. 

Bazzoni, CHarces B. Energy and Matter. 

Bean, Rosert B. The Races of Min. 

Carxins, Gary N. The Smallest Living 
Things. 

Crampton, Henry E. 
Evolution of Life. 

Dunn, L. C. Heredity and Variation. 

Gacer, C. Stuart. The Plant World. 

Lutt, Ricwuarp S. Fossils. 

MacCurpy, Greorce G. The Coming of Man. 

MenzeEL, Donato H. Stars and Planets. 

NEEDHAM, JAMES G. The Animal World. 

Reeps, Cuester A. The Earth. 

Suetpon, H. Horton. Space, Time and 
Relativity. 


The Coming and 


D. ASTRONOMY 


Baker, Rosert H. When the Stars Come Out. 

Viking, 1934. 188 p. $2.50. (December, ’35). 

. The Universe Unfolding. Williams, 

1932. 140 p. $1.00. (April, ’32). 

Bartky, Water. Highlights of Astronomy. 
Chicago, 1935. 280 p. $2.00. 
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Cottier, K. B. Cosmogonies of Our Fathers. 
Columbia, 1935. 104 p. $5.00. 

De Sitter, W. Kosmos. Harvard, 1932. 
$1.75. (December, ’34). 

Eppincton, Sir ArtHur. New Pathways in 
Science. Macmillan, 1935. 333 p. $3.00. 

. Expanding Universe. Macmillan, 1933. 
182 p. $2.00. 

——.. Nature of the Physical World. 
millan, 1933. 361 p. $2.00. 

FRAZER, Str JAMES Georce. Creation and Evolu- 
tion in Primitive Cosmogonies. Macmillan, 
1935. 151 p. $3.00. 

Frost, Epwin Brant. An Astronomer’s Life. 
Mifflin, 1933. 300 p. $3.50. (April, ’34). 

Let’s Look at the Stars. Mifflin, 1935. 


138 p. 


Mac- 


118 p. $2.00. 

Hate, Georce E. Signals from the Stars. Scrib- 
ners, 1932. 138 p. $2.00. 

Harpinc, ArtHur M. Astronomy. Garden, 


1935. 418 p. $1.98. 

Jeans, James. New Background of Science. 
Macmillan, 1934. 312 p. $2.50. 
————. Through Space and Time. 

1934. 224 p. $3.00. 

Jounson, Gaytorp. The Stars for Children. 
Macmillan, 1934. 170 p. $1.50. 

Jones, H. Spencer. Worlds Without End. Mac- 
millan, 1935. 329 p. $3.00. 

MacpHerson, Hector. Makers of Astronomy. 
Oxford, 1933. 240 p. $2.50. (February, 35). 

MircHett, S. A. Eclipses of the Sun. Columbia, 
1935. 520 p. $5.00. 

Mou ton, F. R. Consider the Heavens. 
day, 1935. 332 p. $3.50. 

Ninnincer, H. H. Our Stone Pelted Planet. 
Mifflin, 1933. 237 p. $3.00. 

Penpray, G. Epwarp. Men, Mirror and Stars. 
Funk, 1935. 339 p. $3.00. 

Pures, F. E. R. and Stevenson, W. H. 
Splendour of the Heavens. McBride, 1931. 
976 p. $8.50. (December, ’34). 

Russett, H. N. The Solar System and Its 


Macmillan, 


Double- 


Origin. Macmillan, 1935. 144 p. $2.50. 
Stetson, Hartan True. Earth, Radio and 
Stars. McGraw, 1934. 326 p. $3.00. 


STOKELEY, JAMES. 
pers, 1935. $3.00. 

Swann, Wiiiiam, F. The Architecture of the 
Universe. Macmillan, 1394. 428 p. $3.75. 


Stars and Telescope. Har- 


E. BIOLOGY 


ALLEE, WarDER CLyDE. Animal Life and Social 
Growth. Williams, 1932. 159 p. $1.00. (De- 
cember, ’32). 

ALLEN, ArtHuR A. American Bird Biographies. 
Comstock, 1935. 238 p. $3.50. (October, ’35). 

Book of Bird Life. Nostrand, 1930. 
$3.50. 


Battey, H. L. How Plants Get Their Names. 
Macmillan, 1933. 209 p. $2.50. (April, ’35). 

Bayne-Jones, STANHOPE. Man and Microbs. 
Williams, 1932. 128 p. (December, ’32). 
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Berripce, W. S. All About Birds. McBride, 
1935. 281 p. $2.50. 

Brown, C. E. My Animal Friends. Blue Rib- 


bon, 1935. 262 p. $1.00. 
CARRELL, ALExIS. Man, the Unknown. Harpers, 


1935. 346 p. $3.50. 
Causey, Davin. Uninvited Guests. Knopf, 1932. 
313 p. $3.00. (December, ’32). 


CHAPMAN, Frank M. Autobiography of a Bird 
Lover. Appleton, 1933. 420 p. $3.75. (Feb- 
ruary, ’35). 


CHEESMAN, Evetyn. The Growth of Living 


Things. McBride, 1932. 192 p. $2.00. (De- 
cember, ’33). 

CLute, Wittarp N. The Useful Plants of the 
World. Clute, 1932. 220 p. $3.75. (Decem- 
ber, ’35). 

CLENDENNING, Locan. Behind the Doctor. 


Knopf, 1933. 458 p. $3.75. 

Coutter, Merte C. The Story of the Plant 
Kingdom. Chicago, 1935. 270 p. $2.50. 

DeKruir, Paut. Men Against Death. 
court, 1933. 363 p. $3.50. 

Dirmars, Raymonp L. Reptiles of the World. 
Macmillan, 1933. 321 p. $5.00. (February, 
°34). 

Emerson, Haven. Alcohol and Man. Macmil- 
lan, 1932. 451 p. $3.50. (February, ’33). 
———.. Alcohol, Its Effects on Man. Apple- 
ton, 1934. 


Har- 


114 p. $1.00. (April, ’35). 
Fasten, NatHan. Principles of Genetics and 
Eugenics. Ginn, 1935. 407 p. $2.80. 
FisHBeEIN, Morris. Fads and Quackeries in 


Healing. Covici, 1932. 384 p. $3.50. 

Firnt, W. P. and Metcatr, C. L. Insects: 
Man’s Chief Competitors. Wilkins, 1932. 133 
p. $1.00. (December, ’33). 

Futter, RaymMonp T. The Doorway to Nature. 
Day, 1931. 284 p. $2.50. (October, ’34). 

Fursay, JoHN Harvey. Nature Chats: A Year 
Out of Doors. Science Press, 1934. 255 p. 
$1.75. (October, ’35). 

Curious Facts About Our Common 
Birds, Animals, and Plants. Noble, 1935. 254 
p. $2.00. 

Hance, Ropert T. The Machines We Are. 
Crowell, 1932. 382 p. $1.00. (October, ’32). 

Haccarp, Howarp W. The Lame, the Halt, the 
Blind. Blue Ribbon, 1935. 420 p. $1.00. 





———. Devils, Drugs and Doctors. Blue 
Ribbon, 1933. 405 p. $1.00. 
The Doctor in History. Yale, 1934. 


408 p. $3.75. 

HeGNerR, Ropert. Parade of the Living. Mac- 
millan, 1935. 675 p. $5.00. 

Herrick, Francis Hosart. Wild Birds at Home. 
Appleton, 1935. 345 p. $4.00. (October, ’35). 

Hoskins, R. G. The Tides of Life. Norton, 
1933. 352 p. $3.50. 

Howarp, Lestre O. Fighting the Insects. 
millan, 1933. 333 p. $2.50. 

HuNTINGTON, ELLsworrtH. 
dren. Wiley, 1935. 


Mac- 


Tomorrow's Chil- 
139 p. $1.50. 
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Imus, A. D. Social Behavior of Insects. Dial, 
1931. $1.50. (April, ’32). 

Jennincs, H. S. Genetics. Norton, 1935. 373 
p. $4.00. 

Leakey, L. S. Adam’s Ancestors. Longsman, 
1935. 244 p. $3.20. 

Mann, Paut B. and Hastincs, Georce T. Out 
of Doors. Holt, 1932. 448 p. $2.00. (Octo- 
ber, ’33). 

Mepscer, Ottver P. Nature Rambles: Summer ; 
Autumn; Winter; Spring. (4 vols.) Warne, 
1932. 160 p. $2.00 each. (April ’33, April ’36). 

Metcatr, C. E. and Frint, W. P. Fundamentals 
of Insect Life. McGraw, 1932. 581 p. $4.00. 
(December, ’32). 

Morcan, THomas Hunt. The Scientific Basis 
or Evolution. Norton, 1932. 286 p. $3.50. 
(February, 33). 

Morris, Rosert T. Fifty Years A Surgeon. 
Dutton, 1935. 347 p. $3.50. 

NewMAN, Horatio H. Evolution Yesterday and 
Today. Williams, 1932. 171 p. $1.00. (De- 
cember, ’32). 

Twins: A Study in Heredity and En- 
vironment. Chicago, 1935, 

Parsuiey, H. M. The Science of Human Repro- 
duction. Norton, 1933. 319 p. $3.50. 

PeatTige, Donatp C. An Almanac for Moderns. 
Putnams, 1935. 396 p. $3.00. 

——.. Singing in the Wilderness. Putnams, 
1935. 245 p. $2.50. 

Rosstins, WitFrep W. and RAMALEY, FRANCIs. 
Plants Useful to Man. Blakiston, 1933. 428 p. 
$3.00. 

Rossins, WitFrep W. and Pearson, HeLen M. 
Sex in the Plant World. Appleton, 1933. 193 
p. $2.00. (April, ’35). 

Roserts, THomas S. Bird Portraits in Color. 
Minnesota, 1934. $3.50. 

Romer, Atrrep S. Man and the Vertebrates. 
Chicago, 1933. 427 p. $3.00. 

Rowan, Wriui1am. The Riddle of Migration. 
Williams, 1931. 145 p. $2.00. (February, ’33). 

Sewarp, Apert C. Plant Life Through the 
Ages. Macmillan, 1931. 601 p. $10.00. 

Surras, 3rp, Georce. Hunting Wild Life with 
Camera and Flashlight. Geographic, 1935. 
Vol. I and II. 475 p. each. $5.00. 

Srncer, Cuartes. The Story of Living Things. 
Harpers, 1931. 572 p. $5.00. (December, ’33). 

STANForD, Ernest Etwoop. Economic Plants. 
Appleton, 1934. 571 p. $4.50. 

Stevens, GLENDON. Garden Flowers in Color. 
Macmillan, 1933. 320 p. $3.75. 

Symposium. Our Insect Friends and Foes and 
Spiders. Geographic, 1935. 252 p. $2.50. 

TuHomson, J. ArtHur. The Outline of Natural 
History. Putnams, 1931. 720 p. $5.00. 
(October, ’32). 

——. Biology for Everyman. 
Dutton, 1935. 1561 p. $5.00. 
Topey, James A. Cancer. Knopf, 1932. 313 p. 

$3.00. (December, ’32). 
———.. Riders of the Plague. Scribners, 1930. 
348 p. $3.50. 
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Wetts, Eric F. Lions, Wild and Friendly. Vi- 
king, 1934. 112 p. $2.50. (December, ’34). 

Wetts, H. G., Huxiey, JuLtan and WeELtts, G. 
P. The Science of Life. Doubleday, 1934. 
1514 p. $3.75. 

WeEtts, Morris Mirter. The Collection and 
Preservation of Animal Forms. Biological, 
1932. 72 p. $1.00. (December, ’32). 

Wuutiams, Henry S. Drugs Against Men. Mc- 
Bride, 1934. $2.00. 

Wricut, Herena. The Story of Sex. Van- 
guard, 1932. 167 p. $2.00. (April, ’33). 
Zinsser, Hans. Rats, Lice and History. Brown, 

1935. 301 p. $2.75. 


F, CHEMISTRY 

Apams, AnsEL. Making A Photograph. Studio, 
1935. 96 p. $3.50. 

Anonymous. How to Make Good Pictures. 
Eastman. 189 p. $0.50. (December, ’35). 

Lantern Slides. How to Make and Color 
Them, Eastman. 34 p. 

Darkroom Plans. Eastman. 8 p. 

An Elementary Course in Photography. 
Eastman. 44 p. 

Baker, H. Watson. World Beneath the Micro- 
scope. Studio, 1935. 90 p. $2.50. 

Bennett, H. Practical Everyday Chemistry. 
Garden, 1034. 305 p. $1.98. 

Briscoz, HERMAN T. The Structure and Prop- 
erties of Matter. McGraw, 1935. 420 p. $3.75. 
(December, ’35). 

CrarK, Beverty L. Marvels of Modern Chem- 
istry. Harpers, 1932. 374 p. $3.00. (Decem- 
ber, ’33). 

Frencu, Georce W. Photography for the 
Amateur. Falk, 1933. 426 p. $3.00. 

Hare, Wru1am J. Chemistry Triumphart. 
Williams, 1932. 151 p. $1.00. (December, 
33). 

Haynes, Witttams. Chemical Economics. Nos- 
trand, 1933. 310 p. $3.25. 

Hotmyarp, Eric Jonn. Makers of Chemistry. 
Oxford, 1931. 314 p. $2.50. (October, ’34). 

Horxins, ArtHur Joun. Alchemy, Child of 
Greek Philosophy. Columbia, 1934. 262 p. 
$3.50. 

JoraLeMon, Ira B. Romantic Copper, Its Lure 
and Lore. Appleton, 1934. 294 p. $3.00. 
(December, ’35). 

Lancpon-Davies, Jonn. Inside the Atom, Har- 
pers, 1933. 184 p. $2.00. (December, ’34). 
MantetL, C. L. Sparks from the Electrode. 
Williams, 1933. 127 p. $1.00 . (December, 

33). 

Megs, C. E. K. The Fundamentals of Photog- 
raphy. Eastman, 1934. 123 p. $1.00. (De- 
cember, ’35). 

MILurKaNn, Rosert. Electrons, Protons and Pho- 
tons. Chicago, 1935. 492 p. $3.50. 

Noyes, W1Lt1aAM ALsert and Noyes, W. ALBERT, 
Jr. Modern Alchemy. Thomas, 1932. 207 p. 
$2.00. 

Prescott, Frepertck. Modern Chemistry. Nos- 
trand, 1933. 370 p. $3.00. 
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SHERMAN, Henry C. Chemistry of Food and 
Nutrition. Macmillan, 1932. 614 p. $3.25. 
(December, ’32). 

——. Food and Health. 
269 p. $2.50. 

-. Food Products: 
674 p. $3.00. 

Soppy, FREDERICK. 


Macmillan, 1934. 





1933. 


Macmillan, 


The Interpretation of the 


Atom. Putnams, 1932. 356 p. $5.00. (Octo- 
ber, 33). 

Weeks, Mary Etvira. The Discovery of the 
Elements. Chemical, 1934. 363 p. $3.00. 


(December; 735). 
Wirson, H. A. The Mysteries of the Atom. 
Nostrand, 1934. 140 p. $2.50. (October, ’34). 


G. GENERAL 
Science and God. 


BAVINK, BERNHARD. Reynal, 
1933. 174 p. $1.50. 

Boyp, T. A. Research, the Pathfinder of Science. 
Appleton, 1935. 319 p. $2.50. 

Bray, Frank Cuapin. The World of Myths. 
Crowell, 1935. 323 p. $2.00. 

CALDWELL, Otis W. and LuNpEEN, GERHARD E, 
Do You Believe It? Doubleday, 1934. 307 p. 
$3.00. (December, ’34). 

Coie, Fay-Cooper. The Long Road from Sav- 
agery to Civilizaton. Williams, 1933. 100 p. 
$1.00. (December, ’33). 

Compton, ArtHuR H. The Freedom of Man. 
Yale, 1935. 153 p. $2.00. 

Corton, Epwarp H. Has Science Discovered 


God? Crowell, 1931. 366 p. $3.50. (Decem- 
ber, ’32). 

Cox, Ricuarp T. Time, Space and Atoms. Wil- 
liams, 1933. 154 p. $1.00. 

Darwin, C. G. The New Conception of Matter. 
Macmillan, 1931. 244p. $3.00. (October, ’32). 

Davis, Watson. The Advance of Science. 


Doubleday, 1934. $4.00. $3.50. ? 

De Leew, A. L. Rambling Through Science. 
McGraw, 1932. 230 p. $2.50. (April, ’35). 
Dietz, Davip. The Story of Science. Sears, 

1932. 387 p. $3.50. (February, ’35). 
DracuMAN, J. M. Studies in the Literature of 
Natural Science. Macmillan, 1935. $4.00. 
Durant, Witt. The Meaning of Life. Long, 
1932. 144 p. $1.50. 
Ernste1n, AvsBert. The World 
Covici, 1934. 290 p. $2.50. 
FIsHBEIN, Morris. Frontiers of Medicine. 
liams, 1933. 207 p. $1.00. (February, ’35). 
ForeEMAN, CLarK and Ross, MicHaEL. The Con- 
sumer Seeks a Way. Norton, 1935. 223 p. 
$2.00. 
FRANK, GLENN. Thunder and Dawn. Macmil- 
lan, 1932. 404 p. $3.50. (October, ’32). 
Furnas, C. C. The Unfinished Business of Sci- 
ence. Reynal, 1935. 434 p. $3.00. 
GARBEDIAN, H. Gorpvon. Major Mysteries of 
Science. Covici, 1933. 355 p. $3.75. 
GRUENBERG, BENJAMIN C. Science and the Pub- 


As I See It. 


Wil- 


lic Mind. McGraw, 1935. 196 p. $2.00. 
Harpinc, T. Swann. The Popular Practice of 
Fraud. Longmans, 1935. 376 p. $2.50. 
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—. The Degradation of Science. Farrar, 
1931. 386 p. $3.00. (December, ’32). 

Harmon, N. BisHop. Science and Religion. 
Macmillan, 1935. 174 p. $1.50. 

Harrison, Lucta. Daylight, Twilight, Darkness 
and Time. Silver, 1935. 216 p. $1.24. (Oc- 
tober, 735). 

Hastett, A. W. 
Macmillan, 1935. 


Unsolved Problems of Science. 
317 p. $3.00. 


Heyit, Paut. The Philosophy of a Scientific 
Man. Vanguard, 1933. 182 p. $1.50. (Feb- 
ruary, ’35). 

Hooton, Earnest A. Up from the Ape. Mac- 


millan, 1931. 
Hroiicka, ALES. 
Fours. McGraw, 1931. 
ruary, ’32). 
Hux.ey, JULIAN. 
Harpers, 1935. 
INGE, WILLIAM RALPH. 


625 p. $5.00. (February, ’32). 
Children Who Run on all 
418 p. $5.00. (Feb- 


Science and Social Needs. 
287 p. $2.75. 
God and the Astrono- 


mers. Longsman, 1933. 308 p. $4.00. (Feb- 
ruary, ’35). 

Jastrow, Josepn. Wish and Wisdam. Apple- 
ton, 1935. 399 p. $3.50. 

Jennincs, H. S. The Universe and Life. Yale, 


1933. 94 p. $1.50. 

Katiet, ArtHuR. Counterfeit—Not Your Money 
But What It Buys. Vanguard, 1935. 96 p. 
$0.50. 

Katiet, ArTHUR and Scuutnk, F. G. 100,000- 
000 Guinea Pigs. Vanguard, 1933. 312 p. 


$2.00. (April, ’33). 

Lancpon-Daviges, Joun. Man Comes of Age. 
Harpers, 1932. 265 p. $3.50. (December, 
33). 

Man and His Universe. Harpers, 


1934. 341 p. $1.00. 
LeNARD, Puiturp. Great Men of Science. 
millan, 1933. 389 p. $3.00. 
LEONARD, JONATHAN NORTON. 
row. Viking. 310 p. $3.00. 


Mac- 


Tools of Tomor- 
(December, ’35). 


Macoun, F. ALEXANDER and Hopecrns, Enric. 
A History of Aircraft. McGraw, 1931. 495 p. 
$5.00. (December, ’31). 

Matisorr, Witt1am M. Meet the Sciences. 
Williams, 1932. 196 p. $2.50. (December, 
32). 


Mason, FRANCES. The Great Design. Mac- 
millan, 1934. 324 p. $2.50. 
MattHews, J. B. and SHaticross, R. E. Part- 


ners in Plunder. Covici, 1935. 444 p. $2.50. 
Maxim, Hiram Percy. Life’s Place in the Cos- 
mos. Appleton, 1933. 177 p. $2.50. 


MILLIKAN, Rosert A. Time, Matter and Values. 
North Carolina, 1933. 99 p. $1.00. (April, 
33). 

Namer, Emite. Galileo: Searcher of the Heav- 
ens. McBride, 1931. 298 p. $3.75. (Decem- 
ber, ’34.) 

Norturop, F. S. Science and First Principles. 
Macmillan, 1931. 299 p. $3.00. (February, 
*32). 

Pater, Bisset B. Paying Through the Teeth. 
Vanguard, 1935. 297 p. $2.00. 
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Papp, Desipertus. Creation’s Doom. Appleton, 
1934. 288 p. $3.00. 

Peake, Harotp J. Early Steps in Human Prog- 
ress. Lippincott, 1933. 256 p. $3.00. 

Puiuurps, M. C. Skin Deep. Vanguard, 1934. 
254 p. $2.00. 

PLancK, Max. Where is Science Going? Nor- 
ton, 1932. 221 p. $2.75. 

PotaKov, WALTER N. The Power Age. Covici, 
1933. 248 p. $2.00. (April, ’35). 

RepMAN, L. V. and Mory, A. V. The Romances 
of Research. Williams, 1934. 149 p. $1.00. 
(February, ’35). 

Retser, Ortver L. Philosophy and Concepts of 
Modern Science. Macmillan, 1935. 323 p. 
$3.50. 

Scuiunk, F. J. Eat, Drink and Be Wary. 
Covici, 1935. 322 p. $2.00. 

SILBERSTEIN, Lupwic. Causality. Macmillan, 
1933. 159 p. $1.80. 

Srockarp, CHarLEs R. The Physical Basis of 
Personality. Norton, 1931. 320 p. $3.50. 
(February, ’34). 

Sutiivan, J. W. N. The Limitation of Science. 
Viking, 1933. 307 p. $2.75. 

——.. Science: A New Outline. Nelson, 
1935. 282 p. $2.00. 

Symposium. Popular Science Talks. Volumes 
7-13. Pharmacy, 1929-1935. $1.00 each. (Oc- 
tober, ’35). 

Symposium. Science and Religion. Scribners, 
1933. $1.75. 

Symposium. The Frustration of Science. Nor- 
ton, 1935. 144 p. $2.00. 

Tatne, JouHn (Ertc Tempre Bett). Before the 
Dawn. Williams, 1934. 247 p. $2.00. (Feb- 
ruary, 35). 

TANNENBAUM, S. A. and BraNnpEN, Paut M. 
The Patient’s Dilemna. McCann, 1935. 278 p. 
$2.50. 

THomson, Sir J. ArtHur. Riddles of Science. 
— 1932. 387 p. $3.50. (February, 
33). 

WEIDLEIN, Epwarp R. and Hamor, WILLIAM. 
Science in Action. McGraw, 1931. 310 p. 
$3.00. (April, ’35). 


H. GEOGRAPHY, EXPLORATION AND TRAVEL 
Anprews, Roy CHapMan. This Business of 
Exploring. Putnams, 1935. 288 p. $3.50. 
Beese, Witt1am. Nonsuch: Land of Water. 
Warren, 1932. 252 p. $3.50. (April, ’33). 
——. Exploringwith Beebe. Putnams, 1932. 
208 p. $2.50. (February, ’35). 

Bowman, Isatan. The Pioneer Fringe. Geo- 
graphical, 1931. 361 p. $4.00. (October, ’33). 

Burton, Harry E. The Discovery of the An- 
cient World. Harvard, 1932. 130 p. $1.50. 

Byrp, Ricnarp E. Discovery. Putnams, 1935. 
405 p. $2.75. 

CHAMPION, FreperIcK W. The Jungle in Sun- 
light and Shadow. Scribners, 1934. 270 p. 
$7.50. 
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Dickinson, R. E. and Howarrn, O. J. R. The 
Making of Geography. Oxford, 1933. 264 p. 
$2.50. 

E.tswortH, Lincotn. Search. Warren, 1932. 
184 p. $4.00. (October, ’33). 

——. Exploring Today. Dodd, 1935. 194 p. 
$1.75. 

Farts, JoHN T. Roaming American Playgrounds. 
Farrar, 1934. 331 p. $3.00. 

ForMAN, Harrison. Through Forbidden Tibet. 
Longsman, 1935. 275 p. $3.50. 

Gann, THomas W. and Tuompson, J. E. His- 
tory of the Maya. Scribners, 1931. 264 p. 
$2.50. 

Gautier, E.F. Sahara, the Great Desert. Colum- 
bia, 1935. 264 p. $3.75. 

Hastunp, Henninc. Men and Gods in Mon- 
golia. Dutton, 1935. 358 p. $5.00. 

———. Tents in Mongolia. Dutton, 1934. 
366 p. $5.00. 


Henin, Iven. Conquest of Tibet. Dutton, 1934. 
400 p. $5.00. 


Hupsparp, Bernard R. Mush You Malemutes. 
America, 1932. 179 p. $3.00. 

Cradle of Storms. Dodd, 1935. 285 p. 
$3.00. 

Jacos,H.E. Coffee. Viking, 1935. 309p. $3.50. 

Jounson, Martin. Congorilla. Warren, 1931. 
281 p. $3.50. (December, ’32). 

Kane, JoHN Francis. Picturesque America, 

KEARTON, CHERRY. The Animals Came to Drink. 
McBride, 1933. 219 p. $2.50. 

LinpBerc, ANNE Morrow. North to the Orient. 
Harcourt, 1935. $2.50. 

Makin, Witt1aM J. Red Sea Nights. McBride, 
1933. 327 p. $2.20. 

Mason, Grecory. Columbus Came Late. Cen- 
tury, 1931. 341 p. $4.00. (December, 32). 
McSpapven, J. Wacker. To the Ends of the 
World and Back. Crowell, 1931. 362 p. $3.00. 

(December, ’32). 

Means, Pumure A. Fall of the Inca Empire. 
Scribners, 1932. 351 p. $4.50. 

——.. Ancient Civilization of the Andes. 
Scribners, 1931. 586 p. $7.50. 

MircHett, J. L. Conquest of the Mayas. Dut- 
ton, 1935. 279 p. $3.75. 

Mitcuett-Hences, F. A. Land of Wonder and 
Fear. Century, 1931. 265 p. $4.00. (Decem- 
ber, ’32). 

Mirsky, JEANNETTE. To the North. Viking, 
1934. 386 p. $3.75. 

Pau, J. Harcanp. The Last Cruise of the Car- 
negie. Williams, 1932. 331 p. $5.00. (Decem- 
ber, ’32). 

Pincuot, Girrorp Bryce. Giff and Stiff in the 
South Seas. Winston, 1933. 241 p. $2.00. 
(October, ’34). 

RANDOLPH, VANCE. szark Mountain Folk. Van- 
guard, 1932. 279 p. $3.75. 

RuttLepce, HucH. Attack on Everest. Mc- 
Bride, 1935. 339 p. $3.50. 

Scott, J.M. The Polar Regions. Oxford. 100 p. 
$2.00. 
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Sutton, Ricnarp L. An Arctic Safari. 
1932. 199 p. $2.25. (February, ’35). 

THomas, Lowett. Untold Story of Exploration. 
Dodd, 1935. 333 p. $3.00. 

Wetts, CarvetH. Kapoot. McBride, 1933. 264 p. 
$2.50. 


Mosby, 


———.. Exploring with Carveth Wells. Mc- 
Bride, 1934. 262 p. $3.75. 


Wetzi, Jan. Thirty Years in the Golden North. 
Macmillan, 1932. 336 p. $2.50. (December, 
‘). 


Weyer, Epwarp M. The Eskimos, Their Envi- 
ronment and Folkways. Yale, 1932. 491 p. 
$5.00. 

Wuitseck, Ray H. and Tuomas, Ottve J. The 
Geographic Factor. Century, 1932. 422 p. 
$2.25. (October, ’34). 


I. GEOLOGY 


Brap_tey, JOHN H. Autobiography of the Earth. 
McCann, 1935. 347 p. $3.00. 

Brooxs, CHartes F. Why the Weather. Har- 
court, 1935. 295 p. $2.50. (December, ’35). 

Day, Recrnatp A. Changing World of the Ice 


Age. Yale, 1934. 271 p. $5.00. 
FENTON, Carro_t. The World of Fossils. Apple- 
ton, 1933. 183 p. $2.00. (February, ’35). 


Horcukxiss, Witt1am O. The Story of a Billion 
Years. Williams, 1933. 137 p. $1.00. (Decem- 
ber, ’33). 

Humpnureys, W. J. 
doxes. Williams, 1934. 
ruary, 36). 

Knicut, Cuartes A. Before the Dawn of His- 
tory. McGraw, 1935. 119 p. $2.50. 

Koeprpe, CLARENCE E and Rupcirey, DoucLas 
Weather and Climate. McKnight, 1935. 136 p. 
$0.80. 


Weather Proverbs and Para- 
126 p. $2.00. (Feb- 


Earth and Sun Relations. 


—_—— McKnight, 
1934. 55 p. $0.20. 


Leiru, C. K. World Minerals and Politics. Mc- 
Graw, 1931. 213 p. $2.00. (December, ’31). 
LuckresH, Matuew. The Book of the Sky. 


Dutton, 1933. 335 p. $3.00. (October, 34). 
McCreery, James L. Exploring the Earth and 
Its Life in a Natural History Museum. Stokes, 
1933. 262 p. $1.75. (December, ’34). 
Mis, Crarence A. Living with the Weather. 
Mills, 1934. 206 p. $1.50. 


National Research Council Bulletins. (National 
Academy of Science). 
I. Volcanology. No. 77, 67 p. $1.00. 
(October, ’33). 
II. The Figures of the Earth. No. 78, 277 
p. (October, ’33). 
III. Meteorology. 1931. 289 p. $3.50. 


(December, ’33). 

IV. The Age of the Earth. No. 80. 
$5.00. (October, ’33). 

V. Oceanography. No. 85. 466 p. $5.00. 
(October, ’33). 


557 p. 
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Piston, Donato S. Meteorology. Blakistons, 
1931. 107 p. $2.50. (February, ’32). 

Reap, THomas T. Our Mineral Civilization. 
Williams, 1932. 165 p. $1.00. (April, ’33). 
Rinctey, Doucitas C. and Koeppe, CLARENCE. 
Fundamentals of Climate. McKnight, 1932. 

63 p. $0.40. (December, ’33). 
SHaw, Sir Naprer. The Drama of the Weather. 
Macmillan, 1933. 269 p. $3.50. (April, ’34). 
Sumer, H. W. An Introduction to the Study 


of Fossils. Macmillan, 1933. 467 p. $4.00. 
(April, ’35). 
Sniper, LutHer C. Earth History. Century, 


1932. 683 p. $4.50. (February, ’34). 
WitiraMs, Henry SmitH. The Biography of 


Mother Earth. McBride, 1931. 315 p. $5.00. 
(December, ’32). 
_ J. PHYSICS 

Bracc, Str Wiritram. The Universe of Light. 
Macmillan, 1933. 283 p. $3.50. (December, 
’33). 

CuasE, Cart T. A History of Experimental 
Physics. Nostrand, 1932. 193 p. $2.25. (Feb- 
ruary, 33). 


Cottrns, A. Frepertcx. Experimental Optics. 
Appleton, 1933. 318 p. $2.00. (December, ’34). 
. The Radio Amateur’s Handbook. Cro- 

well, 1935. 419 p. $2.00. 


Crews, Henry. Rise of Modern Physics. Wiil- 
liams, 1935. 434 p. $4.00. 

GurrarApI, ALrreD. Radio Physics Course. 
Radio, 1931. 974 p. $3.50. 


KETTERING, CHARLES F. and Ortu, ALLEN. The 
New Necessity. Williams, 1932. 124 p. $1.00. 
(December, ’32). 

Lemon, Harvey Brace. From Galileo to Cos- 
mic Rays. Chicago, 1934. 450 p. $3.50. 

Lanopon-Davigs, JoHn. Radio. Dodd, 1935. 
278 p. $2.50. 

Lincotn, E. S. Electricity in the Home. 
ers, 1933. 454 p. $2.00. 

Miter, Frep R. Progressive Problems in Phys- 
ics. Heath, 1933. 225 p. $1.32. (April, ’34). 
Mort-SmitH, Morton. Heat and Its Workings. 
Appleton, 1933. 240 p. $2.00. (April, ’34). 

The Story of Energy. Appleton, 1934. 
290 p. $2.00. (February, ’35). 

Newman, F. H. Recent Advances in Physics. 
Blakiston, 1932. 378 p. $4.00. (April, ’32). 
Priitey, Joun. Electricity. Oxord, 1933. 248 p. 

$2.50. (October, ’34). 

RICHTMYER, FLoyp K. Introduction to Modern 
Physics. McGraw, 1934. 747 p. $5.00. 

SHEARD, CuHartes. Life Giving Light. Williams, 
1933. 174 p. $1.00. (December, ’33). 

Stack, Epcar P. Elementary Electricity. Mc- 
Graw, 1931. 278 p. $2.00. (April, ’32). 

Sgurer, Georce O. Telling the World. Wil- 
liams, 1933. 163 p. $1.00. (December, ’33). 

STEPHENSON, RecinaLp J. Exploring in Physics. 
Chicago, 1935. 205 p. $1.50. 
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PART II. COLLEGE TEXTBOOK 


A. ASTRONOMY 

Baker, Rosert H. An Introduction to Astron- 
omy. Nostrand, 1935. 312 p. $3.00. 

FatH, Epwarp ArtHur. Elements of Astron- 
omy. McGraw, 1934. 360p. $3.00. (Decem- 
ber, ’35). 

Jones, H. Spencer. General Astronomy. Longs- 
man, 1934. 437 p. $3.75. 


B. BIOLOGY 

Atwoop, Wiitt1am H. and Hetss, Etwoop D. 
Educational Biology. Blakiston, 1933. 475 p. 
$2.75. (April, ’34). 

Barrows, Henry R. General Biology. Farrar, 
1935. 624 p. $3.50. 

Brown, Witt1AM H. The Plant Kingdom. Ginn, 
1935. 850 p. $3.50. 

Carn, Joun R. Principles and Practices of Hy- 
giene. Blakiston, 1931. 251 p. $1.75. (Feb- 
ruary, ’32). 

CALDWELL, Otis W., Sxrtnner, C. E. and Trerz, 
J. W. Biological Foundations of Education. 
Ginn, 1931. 534 p. $2.72. 

Curpester, F. E. Zoology. Nostrand, 1932. 
581 p. $3.75. (October, ’32). 

Core, Evert C. Introduction to Biology. Wiley, 
1933. 518 p. $1.75. (April, ’34). 

Howett, Wiittram H. Physiology. Saunders, 
1933. 1132 p. $7.00. 

Rice, Epcar L. An Introduction to Biology. 
Ginn, 1935. 602 p. $3.20. 

SHutt, Aaron. Principles of Animal Biology. 
McGraw, 1934. 400 p. $3.50. 

Stnnott, EpmMunp. Botany. McGraw, 1935. 
525 p. $3.50. 

SmitH, Gitpert M., et al. A Textbook of Gen- 
eral Botany. Macmillan, 1935. 574 p. $3.50. 

Swincie, D. B. Plant Life. Nostrand, 1935. 
441 p. $3.00. 

Turner, CrarreE E. Personal and Community 
Hygiene. Mosby, 1935. 680 p. $3.00. 

Waite, Grace. General Biology. Mosby, 1933. 
615 p. $3.00. (October, ’34). 

Wooprurr, L. L. Animal Biology. Macmillan, 
1932. 513 p. $3.50. (February, ’33). 

ZoeTHOouT, Witt1aM. A Textbook of Physiol- 
ogy. Mosby, 1935. 694 p. $4.00. 


C. CHEMISTRY 
Basor, Josepu, et al. Elementary General Chem- 
istry. Crowell, 1931. 601 p. $3.75. (Febru- 
ary, 32). 
Bonn, Perry A. Fundamentals of General Chem- 
istry. Farrar, 1935. 421 p. $3.00. 


Bray, W. C. and Latimer, Wmutam A. A 
Course in General Chemistry. Macmillan, 1932. 
159 p. $1.60. (October, ’32). 

Brinkitey, Stuart A. Introductory General 
Chemistry. Macmillan, 1932. 565 p. $3.00. 
(October, ’32). 

Briscoe, HERMAN T. General Chemistry for Col- 
leges. Mifflin, 1935. 872 p. $3.75. 

DeMInG, Horace G. Introductory College of 
Chemisiry. Wiley, 1933. 590 p. $3.00. (April, 
34). 

HiILpesraANnD, Joer H. Principles of Chemistry. 
Macmillan, 1932. 388 p. 2.25. (October, 
32). 

KENDALL, JAMES. Smith’s College Chemistry. 
Appleton, 1935. 753 p. $3.75. (December, 
20). 


D. GEOLOGY 

Branson, E. B. and Tarr, W. A. Introduction 
to Geology. McGraw, 1935. 478 p. $3.75. 

Hosss, Wittram H. Earth Features and Their 
Meaning. Macmillan, 1931. 517 p. $4.50. 
(April, ’32). 

LoNGWELL, CHESTER R., KNopr, Apo_pH and 
Firnt. Outlines of Physical Geology. Wiley, 
1934. 356 p. $3.00. 

ScuucHert, Cartes L. and Dunsar, Cari O. 
Textbooks of Geology. Part II, Historical, 
Wiley, 1933. 551 p. $3.00. 

Scort, Wirtt1aM B. An Introduction to Geology. 
Vol. I, Physical Geology. 604 p. $3.50. Vol. 
II, Historical Geology. 485 p. $3.00. Mac- 
millan, 1932. (February, ’33). 


E. puysics 


Brack, Newton Henry. An Introductory 
Course in College Physics. Macmillan, 1935. 
714 p. $3.50. 


Forey, Artour L. College Physics. Blakiston, 
1933. 759 p. $3.75. (December, ’33). 

HausMAnn, Ericn and Stack, Epcar P. 
Physics. Nostrand, 1935. 776 p. $4.00. 

Hecror, L. Grant. Introductory Physics. 
American, 1933. 372 p. $3.00. (April, ’34). 

Jauncey, G. M. Modern Physics. Nostrand, 
1932. 568 p. $4.00. (October, ’34). 

MENDENHALL, CuHartes E., Eve, A. S. and Keys, 
D. A. College Physics. Heath, 1935. 592 p. 
$3.76. 

Mriter, Cart W. An Introduction to Physical 
Science. Wiley, 1932. 403 p. $3.00. (Octo- 
ber, 33). 


PART III. PUPIL REFERENCES 


A. ASTRONOMY 


Epwarps, Lawrence. The Spangled Heavens. 
Lippincott, 1933. 115 p. $1.25. (April, ’34). 

Iuin, M. What Time Is It? Lippincott, 1932. 
132 p. $1.50. (December, ’33). 

Lewts, IsaBeL. Astronomy for Young Folks. 


Duffield, 1932. 337 p. $2.00. (October, ’34). 

Mosetey, E. L. Other Worlds. Appleton, 1933. 
231 p. $2.00. 

SHACKELFoRD, Freperick H. Earth and Sky 
Trails. Wagner, 1934. 212 p. 

Warts, W. B. Seeing Stars. Harter, 1935. 61 
p. $0.10. 
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B. BIOLOGY 
Boutencer, E. G. Infants of the Zoo. 
1934. 144 p. $2.00. 
DisraEL!I, Ropert. Seeing the Unseen. 
1933. 142 p. $2.00. (April, ’34). 
Duncan, F. Martin and Duncan, L. T. Oxford, 


Oxford, 


Day, 


1934. 144p. $2.00. 
Wonders of Animal Life. 1934. (6 Vols.) 
$0.65 each. 
Wonders of Plant Life. 1934. (6 Vols.) 


$0.65 each. 


Wonders of Insect Life. 1934. (6 Vols.) 
$0.65 each. 
Wonders of Sea Life. 1934. (6 Vols.) $0.65 


each. 


DuPuy, Wimu1am ATHERTON. Wonders of the 


Plant World. WHeath, 1931. 196 p. $0.88. 
(December, 32). 

Fenton, Carrot Lane. Along the Hill. 
Reynal, 1935. 96 p. $2.00. 

Futter, Raymonp T. Along the Brook. Day, 
1931. 81 p. $1.50. (April, ’34). 


KENLy, JuttE CLosson. The Astonishing Ant. 
Appleton, 1931. 251 p. $2.50. (April, ’32). 
Pack, CHartes L. and Guz, Tom F. Forest 


Facts for Schools. Macmillan, 1931. 336 p. 
$0.80. (December, ’33). 
C. CHEMISTRY 
Coitiins, A. Frepertck. The Metals. Appleton, 


1932. 310 p. $2.00. (December, ’33). 

How to Understand Chemistry. 
Appleton, 1932. 322 p. $2.00. (February, 
34). 

EnRENFELD, Louts. The Story of Common 
Things. Minton, 1932. 203 p. $2.50. (Octo- 
ber, ’33). 

Hotmes, Harry N. Out of the Test Tube. 


Long, 1934. 373 p. $3.00. October, ’35). 


D. GENERAL 
Cottrns, A. FrepertcK. New World of Science. 
Lippincott, 1934. 308 p. $2.50. 


Davis, Watson. Science Today. Harcourt, 
1931. 310 p. $2.50. (December, ’32). 
Dirmar’s RayMonpD and Brinces, WILLIAM. 


Snake Hunter’s Holiday. Appleton, 1935. 309 
p. $3.50. 


PART IV. 
A. PRIMARY GRADES 

Acnew, Kate E. and Coste, Marcaret. Baby 
Animals on the Farm. World, 1933. 153 p. 
$0.68. (December, ’35). 

Anonymous. Animal Pictures and Rhymes. 
Stern, 1934. 35 p. 

AsHBROOK, Frank G. Furry Friends. Whit- 


man, 1932. $0.10. 
Beaty, JoHn Y. Story Picture of Farm Ani- 


mals. Beckley, 1934. 155 p. $0.70. 
——.. Story Picture of Farm Foods. Beck- 
ley, 1935. 192 p. $0.70. 


The Farmer at His Work. Saalfield, 
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———. The Forest of Adventure. Macmillan, 
1933. 258 p. $2.50. 
. Thrills of a Naturalist’s Quest. Mac- 
millan, 1932. 268 p. $3.50. (October, ’33). 
——. Strange Animals I Have Kxown. 
Warren, 1931. 375 p. $3.50. (December, ’32). 
Fetrtx, Epcar H. Television. McGraw, 1931. 
272 p. $2.50. (April, ’32). 
Hawks, Etitson. Book of Natural Wonders. 
Loring, 1935. 256 p. $2.00. 
Hunter, Georce W. and Wuirtrorp, Roszert C. 


Readings in Science. Macmillan, 1931. 283 p. 
$1.60. (December, ’31). 
Huxtey, Juttan and AwnoprapeE, E. N. pbaC. 
Simple Science. Harpers, 1935. 688 p. $3.50. 
Hy tanper, C. J. Cruisers of the Air. Mac- 


millan, 1931. 308 p. $2.50. (February, ’32). 
Ir1n, M. 100,000 Whys. Lippincott, 1933. 138 
p. $1.50. (October, ’34). 
Kane, JosepH NaTtHAN. Famous First Facts. 
Wilson, 1933. 757 p. (October, ’35). 
Miter, Frances T. Thomas A. Edison: Bene- 


factor of Mankind. Winston, 1931. 320 p. 
$1.50. (December, ’32). 

Mosetey, E. L. Trees, Stars and Birds. World, 
1935. 418 p. $1.60. 

Weap, Franx. Wings for Men. Century, 1932. 
$4.00. (October, ’32). 


Wesster, Hanson H. The World’s Messengers. 
Mifflin, 1934. 342 p. $1.04. (April, ’35). 
Wise, W. E. Thomas Alva Edison: The Youth 


and His Times. Rand, 1933. 230 p. $2.00. 
(April, ’34). 
Woopsury, Davin O. Communication. Dodd, 
1931. 280 p. $2.50. (April, ’32). 
E. pHysics 


CrarK, W. M. Manual of Mechanical Move- 
ments. Clark, 1933. 122 p. $1.00. (December, 
’33). 

Coitiins, A. FREDERICK. 
Appleton, 1935. $2.00. 

Hawks, Exitson. The Book of Electrical Won- 
ders. Dial, 1931. 316 p. $3.00. (October, 
32). 

Morcan, AtFrep PoweLi. First Electrical Book 
for Boys. Scribners, 1935. 209 p. $2.50. 


Fun With Electricity 


ELEMENTARY SCIENCE 


1934. $0.10. 

Beaty, JoHn Y. and ALLEN J.C. On Our Farm. 
Saalfield, 1932. $0.10. (October, 34). 

BeaucHamp, W. L., MATHEWs, FLORENCE and 
Gray, Wittram S. I Wonder Why. Science 
Stories, Books I and II. Reilly, 1933. 1934. 
144 p. 176 p. $1.00 each. 

BeaucHamp, W. L., Crampton, GERTRUDE and 
Gray, Witttam S. Science Stories. Book I. 
Foresman, 1933. 144 p. $0.60. (December, 
”34). 

Science Stories. Book II. 


176 p. $0.68. 


—_—_— Foresman, 
1935. 


, No. 2 


millan, 


Mac- 
33). 
 0WN, 
p, ‘Se). 
- 1931. 


onders. 


ERT C. 
283 p. 


paC, 
$3.50. 
Mac- 

, “Dad. 
3. 138 
Facts. 


Bene- 
320 p. 


W orld, 
, 1932. 
engers. 
). 
Youth 
$2.00. 


Dodd, 


Move- 
ember, 


tricity 


| Won- 
ictober, 


1 Book 
0. 


Farm. 


cE and 
Science 
1934. 


DE and 
ook I. 
‘ember, 


esman, 








Aprix, 1936] 


Craic, Geratp S. and BALpwin, SARAH. Our 
Wide, Wide World. Ginn, 1932. 306 p. $0.76. 
(October, ’32). 

———. Out of Doors. 
$0.76. (October, ’32). 

Craic, GerALp C, and Burke, AGNES. 
About Us. Ginn, 1932. 
ber, ’32). 

FisHER, CriypE and LANGHAM, Maran L. 
Nature Science: Book I, World of Nature. 
93 p. Book II, Ways of the Wild Folk. 117 
p. Noble, 1934. $1.20 each. (October, ’35). 

Homer, O. Stuart and Homer, ANNA M. Our 
Farm Babies. McKnight, 1934. 133 p. $0.80. 

Other Farm Babies. McKnight, 1934. 
136 p. $0.80. 

KEetiinerR, ALIcE V. and Zrrpes, LAURA. 
Tales. Keystone, 1930, 85 p. 

Patcu, Epira M. and Howe, Harrison E. 
Nature and Science Readers. Book I, Hunting. 
1932. 161 p. $0.80. Book II, Outdoor Visits. 
1932. 212 p. $0.84. Macmillan. (April, ’33). 


Ginn, 1932. 269 p. 


We Look 
175 p. $0.76. (Octo- 


Animal 


Towse, ANNA B., Gray, Wiittam S. and 
MatTHeEws, FLorence E. Health Stories. Book 
I, 1934. 144 p. $0.60. (December, ’34). Book 


II, 1934. 176 p. $0.68. 
SHANKLAND, FRANK N. 
Birds. Whitman, 1932. 
TuHorneE, Diana. Dogs. Baby Animals. Whit- 
man, 1932. $0.10 each. (October, ’34). 
Wa ter, ELeanor D. and Roserts, HeEten. Bugs. 
Whitman, 1932. $0.10. (October, ’34). 
Zrrpes, LaurA and Kettner, Atice V. The 
Book of Pets. Keystone, 1932. 102 p. $0.58. 
Zrrpes, LAurA and Westey, M. Story of Milk. 
Keystone, 1926. 79 p. $0.58. 


Foresman. 
and Peat, Fern B. 
$0.10. (October, ’34). 


B. INTERMEDIATE GRADES 


Berterur, Luicr. The Emperor of the Ants. 
Crowell, 1935. 240 p. $1.50. 

Burcess, THornton W. The Burgess Big Book 
of Green Meadow Stories. Brown, 1932. 202 
p. $1.75. (October, ’34). 

Bronson, Wiirrep S. Paddlewings: The Pen- 


guins of Galapagos. Macmillan, 1931. 106 p. 
$2.00. (October, ’33). 

Polliwiggle’s Progress. Macmillan, 
1932. 122 p. $290. (October, ’33). 


CorMACK, MARIBELLE and ALEXANDER, WILLIAM. 
The Museum Comes to Life. American, 1931. 
207 p. $0.76. (October, ’32). 

Craic, Geratp S. and Conpry, MARGARET. 
Learning About Our World. Ginn, 1932. 384 


p. $0.76. (October, ’32). 

and Hurtey, B. D. Earth and Living 
Things. Ginn, 1932. 308 p. $0.76. (October, 
32). 


and Jounson, Gotpre M. Our Earth 

and Its Story. Ginn, 1932. 462 p. $0.76. 
(October, ’32). 

DuKetow, Jean H. and Wesster, Hanson H. 


SCIENCE READING MATERIALS 93 


The Ship Book. Mifflin, 1931. 
(October, ’34). 

ENGLEMAN, F. E. and Satmon, Jutta. Airways. 
Heath, 1931. 180 p. $0.80. (October, ’32). 

Our Changing World Series. Nelson, 1934. $0.50 
each. 

EpHoim, Lizetre M. Ship Ahoy. 78 p. 

Evans, WaINwricHt. The Thunder Bird. 
70 p. 

Haynes, Murrer. Our Electric World. 67 p. 

Lipman, Micnaet. How Men Have Kept 
Their Records. 60 p. 

PHELAN, Marcaret. Candlelight Tales. 68 p. 

Stout, Verma. Wires Round the World. 
52 p. 

FisHer, CiypeE and LANGHAM, Marion L. 
Nature Science Book III, Our Wonder World. 
113 p. Book IV, Field and Garden. Noble. 
115 p. $1.20 each. (October, ’35). 

KeN.ty, Jute Crosson. Children of a Star. 
Appleton, 1932. 238 p. $2.50. (October, ’33). 

. Wild Wings. Appleton, 1933. 275 p. 
$2.50. (February, ’34). 

Kinc, Jutrus. Birds. Books I, II, and III. 
Harter, 61 p. each. $0.10. 

Lent, Henry B. Diggers and Builders. Mac- 
millan, 1931. 68 p. $2.00. (October, ’33). 
Marcy, CLarence A., Marcy, F. L., Corwin, 
Mat J. and Corwin, WaLiinG. Western Na- 
ture Science Stories: I, The Indian’s Garden, 


280 p. $2.00. 


212 p. II, The Padre’s Garden, 212 p. III, 
The Pioneer's Pathway, 211 p. IV, Trails 
Today, 211 p. Wagner, 1932. $1.00 each. 


(February, 34). 

Niwa, Witt1ram L. Man Conquers the World 
with Science. Albert, 1934. 256 p. $1.25. 
Patcu, Epiru. Science at Home. Macmillan, 

1934. 450 p. $0.92. (April, ’35). 

Nature and Science Readers: III, Sur- 
prises. 307 p. $0.84. IV, Through Four Sea- 
sons. 331 p. $0.88. Macmillan, 1933. (Feb- 
ruary, ’34). 

and Fenton, C. L. 
Macmillan, 1935. 150 p. 
35). 


Holiday "Shore. 
$2.00. (October, 


and Howe, Harrison E. The Work of 
Scientists. Macmillan, 1935. 488 p. $0.76. 
Raric, Frances H. The Ant Queen’s Home and 
Other Stories. Heath, 1932. 170 p. $0.80. 
(April, ’34). 
Reep, W. Maxwetr. The Stars for Sam. Har- 
court, 1931. 190 p. $3.00. (October, ’33). 
. The Earth for Sam. Harcourt, 1930. 
390 p. $3.50. (October, ’33). 
SMITH, JEANETTE. A Summer by 
America, 1935. 135 p. $0.52. 
Towse, ANNA B., MatHews, FLorence E. and 
Gray, Witt1am S. Health Stories. Book III. 
Foresman, 1935. 208 p. $0.76. 
Watker. Hattie A. Read a New Story Now. 
Beckley, 1935. 152 p. $0.70. 


the Sea. 
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PART V. JUNIOR HIGH SCHOOL 


What Makes the Wheels Go 
1931. 76 p. $2.00. 


Bock, Gerorce E. 
Round? Macmillan, 
(October, ’33). 

Bouton, Rupyerp. Traveling with the Birds. 
Donohue, 1933. 64 p. $1.50. 

Cottins, A. Frepertck. How to Understand 
Electricity. Lippincott, 1935. 326 p. $2.50. 
Dirmars, RaymMonp L. and Carter, HELENE. 
The Book of Zoography. Lippincott, 1934. 64 

p. $2.00. 
Books of Prehistoric Animals. Lippin- 
cott, 1935. 64 p. $2.00. 

Doucan, Lewis M. Stories of Outdoor Science. 
Lyons, 1933. 357 p. $0.80. (December, ’34). 

Fraser, CHELSEA. Heroes of the Air. Crowell, 
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$1.68. (October, ’32). 

Sears, Frepertck E. Essentials of Physics. 
Laurel, 1931. 583 p. $1.32. (October, ’33). 

Stewart, Oscar M., Cusninc, Burton L. and 
Towne, Jupson R. Physics for Secondary 
Schools. Ginn, 1932. 736 p. $1.72. (Decem- 
ber, ’32). 

Wuitman, Watter G. Household Physics. 
Wiley, 1932. 502 p. $2.75. (December, ’32). 


WORKBOOKS 


E. Student’s Manual in Biology. Mifflin, 1035. 
155 p. $0.48. (February, ’36). 

Hunter, Georce W. Laboratory Problems in 
Biology. American, 1932. 325 p. $0.60. 
(December, ’32). 

Manx, Heten G. Adventures in Thinking. 
Sanborn, 1935. 348 p. $1.00. 

Peasopy, JAMES Epwarp. Work-test Book to 
Accompany Biology and Human Welfare. 
Macmillan, 1934. 158 p. $0.40. (December, 
’34). 

Snyper, Emiry B. and Dupieston, Josepn J. 
Biology Demonstration and Assignment Book. 
Singer, 1932. 216 p. $0.69. (December, ’34). 








96 SCIENCE EDUCATION 


B. CHEMISTRY 
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Matin, J. E. Diagnostic Tests in Mechanics of 
High School Chemistry. Public, 1932. $0.15. 
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Public. $0.15. (April, ’32). 

Powers, S. RALPH and Jette, Ertc R. Columbia 
Research Bureau Chemistry Tests—Forms A 


and B. World, $0.20. 
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GLenn, Eart R. and Gruenserc, BENJAMIN C, 
Instructional Tests in General Science. World, 
1932. 92 p. $0.36. (February, ’33). 

Hunter, GeorGe W. and Knapp, Roy A. Mas- 
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(February, ’35). 
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W. 16th St., New York, N. Y. 


McCann. Coward McCann, 55 Fifth Ave., New 
York, N. Y. 
McGraw. McGraw Hill Book Company, 330 W. 


42nd St., New York, N. Y. 
McKnicut. McKnight and McKnight. 
ington, Ill. 
MacmiLtan. The Macmillan Company, 60 Fifth 
Ave., New York, N. Y. 


Bloom- 


Massacuusetts. Board of Education, Boston, 
Mass. 
Mirriin. Houghton Mifflin and Company, 2 


Park St., Boston, Mass. 
Mis. Clarence A. Mills, Coilege of Medicine, 
University of Cincinnati, Cincinnati, Ohio. 
Minnesota. University of Minnesota Press, 
Minneapolis, Minn. 
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Minton. Minton, Balch and Company, 2 W. 45th 
St., New York, N. Y. 

Mossy. C. V. Mosby Company, 3523 Pine Blvd., 
St. Louis, Mo. 

Museum. Educational Dept., American Museum 
of Natural History, 77th St. and Central Park 
West, New York, N. Y. 

Netson. Thomas Nelson and Sons, 381 Fourth 
Ave., New York, N. Y. 

New York. New York Association of Biology 
Teachers, Thomas Jefferson High School, 
Brooklyn, New York.. 

Nose. Noble and Noble, 100 Fifth Ave., New 
York, N. Y. 

NortH Caroitina. University of North Caro- 
lina Press, Chapel Hill, North Carolina. 

Norton. W. W. Norton and Company, 70 Fifth 
Ave., New York, N. Y. 

Nostranp. D. Van Nostrand, 250 Fourth Ave., 
New York, N. Y. 

Onto State. Bureau of Educational Research, 
The Ohio State University, Columbus, Ohio. 
Oxrorp. Oxford University Press, 114 Fifth 

Ave., New York, N. Y. 

PENNSYLVANIA. University of 
Press, Philadelphia, Pa. 

Puarmacy. The Philadelphia College of Phar- 
macy and Science, Philadelphia, Pa. 


Pennsylvania 


Porter. The Porter Chemical Company, Hagers- 
town, Md. 
Pruitt. Clarence M. Pruitt, Colorado State Col- 


lege of Education, Greeley, Colorado. 


Pustic. Public School Publishing Company, 
Bloomington, IIl. 
Prentice. Prentice Hall, 70 Fifth Ave. New 


York, N. Y. 

Principta. Principia Press, Bloomington, Indiana. 

Putnams. G. P. Putnam’s Sons. 2 West 45th 
St., New York, N. Y. 

Raprio. Radio Technical 
New York, N. Y. 

Ranp. Rand, McNally and Company, 111 8th 
Ave., New York, N. Y. 

Remty. Reilly and Lee Company, 325 W. Huron 
St., Chicago, IIl. 

Remmers. H. H. Remmers, Purdue University, 
La Fayette, Indiana. 

Reserve. Curriculum Laboratory, Western Re- 
serve University, Cleveland, Ohio. 

ReyNnats. Reynal and Hitchcock, 386 Fourth 
Ave., New York, N. Y. 

Rock. Rock and Minerals, Peekskill, N. Y. 

SAALFIELD. Saalfield Publishing Company, Akron, 
Ohio. 

SANBORN. Benjamin H. Sanborn and Company, 
221 E. 20th St., Chicago, IIl. 


Publishing Company, 


Saunpers. W. B. Saunders Company, Philadel- 
phia, Pa. 

Scrence. The Science Press, Lancaster, Pa. 

Scrrpners. Charles Scribner’s Sons, 597 Fifth 


Ave., New York, N. Y. 

Sears. See Dodd, Mead. 

Sirver. Silver, Burdett and Company, 39 Divi- 
sion St., Newark, N. J. 
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Srmon. Simon and Schuster, 386 Fourth Ave., 
New York, N. Y. 

Srncer. The L. W. Singer Company, Syracuse, 
i} 4 

SLINGERLAND. Slingerland-Comstock Publishing 
Company, Ithaca, N. Y. 

Stanrorp. Stanford University Press, Stanford 
University, Calif. 

Stern. Edward Stern and Company, 140 North 
6th St., Philadelphia, Pa. 

Stokes. Frederick A. Stokes Company, 443 
Fourth Ave., New York, N. Y. 

Stup1o. Studio Publications, 381 Fourth Ave., 
New York, N. Y. 

Tuomas. Charles C. Thomas, Springfield, Ill. 

Union. The Union Library Association, 363 
Fourth Ave., New York, N. Y. 

University. University Society, 468 Fourth Ave., 
New York, N. Y. 

VanGcuaRD. Vanguard Press, Inc., 100 Fifth 
Ave., New York, N. Y. 

Vixinc. Viking Press, Inc., 18 E. 48th St., New 
York, N. Y. 
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Wacner. Harr Wagner Publishing Company, 
609 Mission St., San Francisco, Calif. 

Warne. Frederick Warne and Company, 381 
Fourth Ave., New York, N. Y. 

Warren. Brewer, Warren and Putnam (Out of 
business). 

Wasuincton. Office of Education, Department 
of Interior, Superintendent of Documents, Wash- 
ington, D. C. 

WuitMAn. Whitman Publishing Company, Ra- 
cine, Wis. 

Wiuey. John Wiley and Sons, Inc., 440 Fourth 
Ave., New York, N. Y. 

WutiaMs. Williams and Wilkins, Mt. Royal 
and Guilford Avenues, Baltimore, Md. 

Wison. H. W. Wilson Company, 950 Univer- 
sity Ave., New York, N. Y. 

Winston. John C. Winston Company, 629 S. 
Wabash Ave., Chicago, IIl. 

Wortp. World Book Company, Yonkers, N. Y. 

Wray. School of Education, Penn State Col- 
lege, State College, Pa. 

Yate. Yale University Press, New Haven, Conn. 








Editorials 





and educational news 


TEACHING THE PRINCIPLES OF 
SCIENCE 

I note that in the editorial of Francis D. 
Curtis in the December issue, he says 
“probably no one would be willing to state 
dogmatically what a principle is.” The dic- 
tionaries never shirk that responsibility. 
They seem to agree that a principle or law 
of science is a statement of a reiationship 
between phenomena, usually a relationship 
of cause and effect, sometimes a sequence 
or time relationship. 

Scientists have arrived at these laws by a 
process of generalization, but not all gen- 
eralizations are laws. All insects have six 
jointed legs is a generalized fact. One 
must pick out the essential features after 
seeing all sorts of watches and generalize 
on the basis of them to arrive at the defini- 
tion of the word watch. 

It is because we solve most of the prob- 
lems of a scientific character with which we 
are faced in life by the application of some 
known principle or principles of science 
that the mastery of the most needed of 
these is so important in school instruction. 
The problems may be those concerning 
which we must do something or those we 
solve just to satisfy our intellectual curi- 
osity. 

A principle or law is not mastered when 
the pupil is able to state it correctly in 
words. That may be a parrot-like per- 
formance. The test of mastery is the abil- 
ity to select and use the principle needed 
to solve a problem of the sort that arises in 
life. E. E. Bayles in his article on the 


“Limitations of the Morrison Unit,” pre- 
sented in the December, 1934, issue of this 
journal, says of the eighteen-months-old 
baby playing in his bath “he expects the 
hollow celluloid duck to remain on top of 
the water ... and... the bar of castille 
soap to go to the bottom.” Then he asks 
“does he not know anything of the flotation 
principle? Has he no mastery of it?” I 
should say not in the least. But he is get- 
ting experiences that will help to clarify 
some of the terms in which it may be 
stated. He similarly asks of the six- or 
seven-year-old child whom we may get to 
tell us that heavy things will sink and light 
things will float, “does he not have an un- 
derstanding of the principle of flotation.” 
Again I say “No.” He does begin to see 
that flotation is a matter of relative weight 
but he does not have any idea as yet as to 
with what the object that is to sink or float 
must be compared in weight. Nor do I 
think that the student in the physics class 
would be entirely at a loss for an answer 
when asked a question as to how high a 
balloon of a given density will ascend in 
the atmosphere. He would reply that it 
would ascend to a point at which the den- 
sity of the atmosphere equals that of the 
balloon. He can not answer in terms of 
feet and inches, nor could anyone without 
more data and the mastery of more prin- 
ciples than that of flotation. This student 
I take it has arrived at the point of mas- 
tery though I should be more certain if I 
might give him a few more problems to 
solve. I agree with Bayles that much in- 
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struction must precede mastery. Many 
terms must be clarified, many subordinate 
understandings achieved. But to me the 
point of mastery seems as definite as the 
boiling point. 

Let the teacher who is about to help 
pupils master a principle make a list of the 
terms to be clarified, of the subordinate 
ideas to be acquired and of the teaching 
devices to be used to accomplish these sev- 
eral items. It will add to the zest of teach- 
ing if the instructor will experiment with 
several classes to see what experiment will 
put an idea over to pupils most success- 
fully. Suppose I drop the twenty-gram 
scale weight into a beaker of water. Then 
take it out and dry it off and drop it into a 
beaker of mercury. In the first instance it 
sinks, in the second it floats. Would that 
help a pupil at the learning stage of 
Bayles’ seven-year-old see what he needed 
to know? Or would some other experience 
serve better? Let the instructor keep 
notes on such questions as arise in his work 
and of his attempts to answer them experi- 
mentally and he will build up in time an ex- 
perimential background that will make his 
instruction effective and his job increas- 
ingly interesting. 

Ettiot R. DownIne. 
University of Chicago 


RADIO TALKS ON ELEMENTARY 
SCIENCE 

In a series of four booklets of forty- 
eight pages each, entitled This Week Out 
of Doors in the Penn Country and Beyond, 
Edward E. Wildman, Director of Science 
Education, Philadelphia Public Schools, 
has brought together in printed form a 
series of 48 radio talks delivered weekly 
during 1935. 

The dedication of the booklets is quoted: 


To the Teachers in our Public, Parochial, and 
Private Schools Who Love Nature, and Who 
Therefore Help Their Pupils to See that the 
Year’s “Big Movie” Is Free to All for the See- 
and Hearing, This little Record of What is 
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Happening This Week the Year Round Is most 
Cordially Dedicated by the Author. 


but only for want of wonder."—G. K. Chesterton. 

The running record of a naturalist’s ob- 
servations and thoughts throughout the 
year as they were given to his radio audi- 
ences will prove to be of real value and in- 
spiration to teachers of nature study and 
elementary science. Could we but have 
similar booklets for the various types of 
regions in the land, we could provide in- 
valuable reading materials for pupils in 
elementary-school science. A partial index 
adds to the usability of the booklets for 
reference purposes. 

The booklets are available from the 
author at twenty-five cents each or one dol- 
lar for the set of four in the regular edi- 
tion. A school and scout edition is an- 
nounced at seventy-five cents for the set 
and special rates for ten or more sets. 


INTERMEDIATE GRADE SCIENCE 


An experimental study of a number of 
science units is being carried on by the 
teachers of grades 4, 5 and 6 in the Public 
Schools of Madison, Wisconsin. In the 
primary grades science is part of the social 
science program. The units for the inter- 
mediate grades are selected to build upon 
the understandings of the primary grades. 
The sequence of units is such that the child 
is led from a study of his immediate neigh- 
borhood and experiences into a large world 
in time and distance. 

The general themes for the three years 
are stated as follows: 


Grade 4—Neighborhood Science. 

Grade 5—Knowing and Conserving the Beauty 
of Our Country. 

Grade 6—How the Earth Has Changed. 


Teachers participating in this study have 
selected four or five units to develop and 
report upon this year. From the combined 
reports a revised plan will be set up for 
experimentation by all teachers next year. 








102 


U. S. EDUCATIONAL DIRECTORY FOR 
1936 


The Office of Education announces the 
completion of Part I of the 1936 Educa- 
tional Directory on February 21. This 
bulletin and the other bulletins which com- 
prise the directory are briefly described in 
the following release from the Office of 
Education. 


Published in record time this year, the five- 
cent bulletin lists names and addresses of more 
than 1,000 State school officers and approxi- 
mately 3,500 county and township public school 
administrators in the several states. 

The U. S. Educational Directory, compiled 
each year by the Federal Office of Education, is 
used widely by business houses and agencies 
dealing with schools and school people. It 
serves as a useful reference guide in school and 
other libraries. The Directory is always much 
in demand, being the most complete guide to 
America’s public school officers published 
throughout the country. 

The four parts making up this year’s complete 
1936 Educational Directory, which are available 
from the Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C., are: 

Part I, State and County School Officers, 5c. 

Part II, City School Officers, 5c. 

Part III, Colleges and Universities, 5c. 

Part IV, Educational Associations and Di- 

rectories, 5c. 


MINUTES OF THE SEVENTEENTH AN- 
NUAL MEETING OF THE NATIONAL 
COUNCIL ON ELEMENTARY 
SCIENCE 


The seventeenth annual meeting of the 
National Council on Elementary Science 
was held in the Adam Room of the Hotel 
Statler, St. Louis, Missouri, on February 
22, 1936. 


The morning session opened at 9:30 o’clock 
with the president, Miss Bertha M. Parker, pre- 
siding. The papers were presented according to 
the program published in the February issue of 
Scrence Epucation. 

Luncheon was served in the Adam Room at 
noon. The guest speaker, Mr. Henry M. Ken- 
non, Curator of Birds, St. Louis Zoological 
Park, gave a very instructive presentation of 
some of the most peculiar activities of birds all 
over the world. 

The afternoon session was given to a sym- 
posium on the progress in the teaching of ele- 
mentary science. G. S. Craig, Teachers College, 
Columbia University, reported on his experi- 
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ences in observing science classes in various 
states and on the trends in curriculum construc- 
tion, in methods and procedures, and in teacher 
training in the field of elementary science. Ira 
C. Davis, University of Wisconsin, told of the 
work in the elementary science that is being 
carried on in the state of Wisconsin, how the 
teachers are made to feel that they have a real 
part in this work, and of the philosophy under- 
lying the work. Harry A. Carpenter, Rochester, 
New York, indicated the progress that is being 
made at present in Rochester in teaching ele- 
mentary science by radio. Miss Jennie Hall, 
Minneapolis, next presented an enlightening ac- 
count of the progress in teaching elementary 
science in Minneapolis during the last twelve 
years. The next presentation was an account of 
progress in Iowa looking to the establishment of 
elementary science in the schools and was given 
by Miss Lillian Hethershaw, Drake University. 
Miss Allegra J. Ingleright, of South Bend, In- 
diana, told of the curriculum reconstruction in 
elementary science now going on at South Bend. 
Miss Mary Melrose, Cleveland, offered sugges- 
tions for formulating a course of study in sci- 
ence and also indicated that the radio may be 
used to multiply the work of a few good teach- 
ers. The final discussion was presented by 
Miss Geraldine Shontz, State Teachers College, 
Terre Haute, Indiana, who described the elab- 
oration of a unit on dogs at the fifth-grade 
level. 

The annual business meeting was next called 
to order. The minutes of the previous meeting 
were read and approved. The following finan- 
cial report was read by the Secretary-Treasurer 
and approved. 


Report of Treasurer 


Receipts 
Membership dues: 





from former treasurer .............. $38.99 
direct from members ............... 124.10 
For subscriptions: 
to Science Education, 
from former treasurer . 3.50 
direct from members ............. 7.25 
to Science Classroom ............. ; 20 
to Popular Science Monthly ......... 1.30 
to School Science and Mathematics .. 2.25 
to NCES News Notes .............. 75 
|  EE Re ia een in cetera fee pie $178.34 
Expenditures 
To Science Education .......... re $10.50 
To Popular Science Monthly .......... 1.30 
To Science Classroom ................. .20 
To School Science and Mathematics . 2.25 
To NCES News Notes ............... 75 
| Te ee ee 27.98 
For a directory of school principals of 
ee ei ee eee 15 
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I 5 oes wane shoe bheeecet 5.83 Notes be referred to the Executive Committee. 
To Newcomb and Gauss for 200 copies Motion carried. 

of NCES News Notes .............. 28.50 The following report of the nominating com- 
For express on News Notes and sta- mittee was made by the chairman, Mr. Pieper: 

i os os 5 oa 04 Sswik OF % winib:6% 2.59 For President, Helen Dolman, Michigan State 
oe ee .. 11.60 Normal College, Ypsilanti, Michigan. 
Rs ds ge) ae 11.76 For Vice-President, C. L. Thiele, Detroit Pub- 
Refund to Mrs. Anna Gemmill for over- lic Schools, Detroit, Michigan. 

payment on Science Ed. ............ PY ~) For Secretary-Treasurer, Harry A. Cunning- 
Refund to Gladys Kotter—paid dues ham, Kent State University, Kent, Ohio. 

MS rae Sere eect t hans eeeonkets Mee 1.00 


For 500 programs and 300 directories .. 38.11 





$142.77 
Balance on hand February 22, 1936 .... 35.57 


Report of Business Office of NCES News Notes 
(As of February 13, 1936) 














Receipts 
Advertising (2 issues) ................ $94.00 
Council membership .................. 7.00 
Non-member subscriptions ..... 
tc ewe ibaw cited cee cea $140.45 
Expenditures 

Postage, supplies, express, cuts, etc. .. $41.04 
Eg ee Caan bees e bee's 55.24 

To H. A. Cunningham for memberships 
eS oe Pt tnt soen heeds 7.00 
$103.28 
Balance on hand—<cash ...... $37.17 
Accounts receivable, advertising ....... 36.50 
Accounts receivable plus cash on hand.. $73.67 
Accounts payable, printing ............ 55.00 
RN Na She te eS $18.67 


Mr. Carpenter reported that the American 
Science Teachers Association met in St. Louis 
at the time of the meeting of the A.A.A.S. and 
that further progress was made in working out 
the details of this new organization. He indi- 
cated that the organization had voted for affilia- 
tion with the A.A.A.S., and that it wishes to co- 
operate with other science organizations. Two 
types of membership are proposed: direct mem- 
bership and affiliated membership. 

Mr. Whitman reported that the NCES News 
Notes had been practically self-supporting dur- 
ing the year but stated that, if the publication 
were to be enlarged, it would seem necessary to 
draw upon the Council for some fee money to 
meet the extra expense. Mr. Whitman recom- 
mended that the Council consider the advisability 
of allocating a certain portion of the fee money 
to the NCES News Notes. It was moved by 
Miss Jennie Hall and seconded by Miss Mary 
Melrose that this problem concerning the allo- 
cation of money by the Council for the News 


It was moved and seconded that the secretary 
be instructed to cast a unanimous ballot for the 
officers recommended by the nominating com- 
mittee. 

Mr. Whitman referred to section 2 of the 
by-laws which reads that “The members of the 
nominating committee must ... be notified by 
the secretary at least six weeks preceding the 
annual meeting,” and indicated that this rule is 
impractical. It was moved by Mr. Whitman and 
seconde? by Mr. Thiele that the requirement 
that the nominating committee be appointed six 
weeks in advance of the annual meeting be elim- 
inated from Section 2 of the by-laws. Motion 
carried. 

Mr. Cunningham pointed out that, at present, 
it is difficult to know just when a new member- 
ship becomes effective. It was moved by Mr. 
Van Doren and seconded by Miss Hicks that a 
new membership by considered as running for 
one year from the time membership is paid. 
Motion carried. 

In reporting briefly concerning the relationship 
of Science Epucation to the Council, Mr. Pie- 
per said that it is desirable to have the NCES 
representative on the editorial board near the 
New York editorial office. He reported that the 
journal has had a very good year. 

At the close of the business meeting there was 
some discussion of a letter to the Council from 
Miss Parker, a representative of the Audubon 
Society, regarding cooperation in conservation 
activities. No formal action was taken. Busi- 
ness meeting adjourned. 


Minutes of the Meeting of the Executive 
Committee 

Those in attendance were Helen Dolman, 
Bertha Parker, W. G. Whitman, C. L. Thiele, 
and H. A. Cunningham. 

It was moved by Mr. Thiele and seconded by 
Mr. Cunningham that the editorial board for 
next year be composed of Bertha M. Parker, 
Chairman, W. G. Whitman, Mary Melrcse, and 
Vesta Hicks, and that the secretary notify Miss 
Melrose and Miss Hicks of their appointment. 
Motion carried. 

It was moved by Mr. Whitman and seconded 
by Miss Parker that $20.00 be appropriated from 
the Treasury to the NCES News Notes. Mo- 
tion carried. 

Harry A. CUNNINGHAM, 
Secretary-Treasurer 








Abstracts 


GENERAL EDUCATION 


Research Division of the National Education As- 
sociation. “The Teacher’s Economic Position.” 
Research Bulletin of the National Education 
Association 13: 165-267; September, 1935. 
The scope of this survey can best be seen from 

the statement of purposes on page 170. “(1) To 

determine how teachers of different income levels 
and under various circumstances with respect to 
sex, material status, living conditions, and num- 
ber of dependents, actually used their incomes 
during a period of twelve months; (2) to shed 
light . . . on the adequacy of the incomes received 

. . -; (3) to show the sources and amounts of 

income received ... in addition to their salaries; 

(4) to reveal the amounts of property and of 

indebtedness accumulated ...; (5) to measure 

changes in teachers’ cost of living and in the 
purchasing power of teachers’ average salaries 
during the current economic depression; (6) to 
compare the average salaries of teachers with 
the average incomes of other occupational groups 

.; and (7) to make suggestions for the im- 
provement of the teachers’ economic status with 
reference both to the management of personal 
income and to the determination of appropriate 
salary levels.” 

The report is too long and detailed to quote 
findings here. All teachers will be concerned with 
it as a matter of interest, although there may be 
little that they can do with it. Administrators 
should give the report careful study. 

The data were taken from the reports of 37 
cooperating city systems out of an original group 
of 51 selected cities. The findings hold only for 
teachers in these relatively favored localities. A 
great many teachers in small towns and in rural 
areas may be astonished at the sizes of incomes 
reported from these city situations. Perhaps the 
title of the bulletin should be changed to “The 
City Teacher’s Economic Position.” ‘As it stands 
the title is misleading. —R.K.W. 


Brown, Witt1aAm B. “What is Happening to 
the Curriculum of the Los Angeles Secondary 
Schools.” California Journal of Secondary 
Education 10: 561-565; December, 1935. 

The author lists the general trends in this 
summary apart from the development in the 
separate fields of learning: “1. A shifting of em- 
phasis from learning, as a process of absorbing 
prearranged and prescribed subject-matter, into 
a much more active process, in which the pupil is 


an active participant in the planning and develop- 
ing of each unit, as well as in the learning activ- 
ities. 2. The fusion of compatible subject fields 
and materials, by removing some of the traditional 
department ‘fences,’ such as between English and 
social studies. 3. A greatly increasing emphasis 
on the adaptation of teaching to the individual dif- 
ferences of ability and interest. 4. An increasing 
informalization of teaching procedures, and unifi- 
cation of the learning activities of pupils. 5. 
Emphasis on subject matter only as means to 
more important ends, those latter relating mainly 
to personality and social growth. 6. The de- 
throning of the sacred ‘single text’ by placing 
more emphasis on the building up of classroom 
reference libraries. This includes the use of mul- 
tiple sets of books, and the partial decentraliza- 
tion of the main library. 7. A growing realiza- 
tion that ‘how to teach’ cannot be considered as 
something apart from ‘what to teach.’ 8. Use 
of grades, primarily, as the balanced evaluation 
of the social and emotional, as well as the intel- 
lectual growth of the pupils—rather than the 
purely objective indication of the degree of mas- 
tery of subject-matter.” —F.D.C. 


ALTSTETTER, Maser F. “The Reading Interests 
and Experiences of 214 Teachers.” Peabody 
Journal of Education 13: 80-84; September, 
1935. 

The reading habits and interests surveyed were 
those of English teachers. The problem pre- 
sented is an exceedingly important one for all high- 
school teachers. Responses to the question, To 
what do you attribute your present interest in 
reading ?, include: Books in my home and parents 
who loved books—56; Mother of relatives who 
read aloud—52; Parallel reading in high school— 
4; High school English teachers—11. 

The reviewer was interested to note that not a 
single book on history, economics, politics, geog- 
raphy, travel, or science crept into the tabulated 
list of readings of these teachers. Perhaps En- 
glish teachers consider only fiction as literature. 
All high-school teachers should read this brief 
study, ponder, and above all go back to the school 
situation with the intent to do something to in- 
fluence the reading of their pupils. 

It is interesting to note that Webb’s annual 
review of science books occurs in the same issue 
of the magazine. —R.K.W. 
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STALLMANN, EstHer. “Picking Out Books for 
the High School Library—Some Principles.” 
Peabody Journal of Education 13: 132-136; 
November, 1935. 

This article is made up of a definite set of num- 
bered rules governing the selection of books for 
high school libraries. The suggested principles are 
classified under the following headings: prerequi- 
sites for the librarian selector ; the selectors ; gen- 
eral principles of selection; the format or physical 
make-up of the book; books for reference use; 
books for use in leisure time; periodicals, pam- 
phlets, government documents; and censorship. 
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The suggestions will be found useful to school 
librarians, teachers, school administrators, and 
purchasing agents. The article is especially recom- 
mended for the reading of principals and super- 
intendents, and those teachers on committees for 
the selection of library materials. 

Not all readers will agree with the author’s 
proposed censorship regulations. These are con- 
crete and suggestive. It would be better for a 
school to have such a definite set of regulations 
than to try to operate with no standards of cen- 
sorship. 


—R.K.W. 


SCIENCE EDUCATION 


Scuuesincer, H.I. “The Contribution of Labora- 
tory Work to General Education.” Journal of 
Chemical Education 12: 524-528; November, 
1935. 

The majority of science teachers seem to feel 
that the objectives of laboratory work are to sup- 
plement classroom instruction by clarifying and 
fixing facts and principles, to develop interest in 
science, and to teach something of laboratory 
methods. Much of our present-day questioning 
of the value of laboratory work is a result of the 
general acceptance of these objectives. It is rea- 
sonable to inquire whether they may not equally 
well be attained without laboratory work. The 
real objectives of laboratory work in science are, 
rather, training in observation, in clear thinking, 
and in the translation of observation and thought 
into well-considered action. At the University of 
Chicago an attempt is being made to organize 
laboratory work in introductory science courses 
so as to contribute to the attainment of these ob- 
jectives. Laboratory exercises are being devsed 
and used which demand the solution of a simple 
problem by experimental means and the results 
of which cannot be predicated. By the use of such 
exercises it is hoped that the more fundamental 
purposes of laboratory work may be realized. 

—V.H.N. 


Osporne, R. W. “A Modified Program in Sci- 
ence.” North Central Association Quarterly. 
10: 359-364; January, 1936. 

This article gives a description of the science 
program in the Francis Parker School, Chicago. 
The program includes general science in the 
seventh, eighth, and ninth grades; general biology 
in the tenth grade; and physical science in the 
eleventh grade. 

The major portion of the article describes the 
last named course which centers around the com- 
prehensive topic, “What is the Nature of Matter?” 
An extended outline of an illustrative unit is given. 

The aim of the course is to “train pupils in the 
methods and habits of correct scientific thinking,” 
not to learn items of information as such. 


—A.W.H. 


Frutcuey, F. P., Tycer, R. W., anp HENpRICKs, 
B. Cuiirrorp. “Measuring the Ability to Inter- 
pret Experimenta! Data.” Journal of Chemical 
Education 13: 62-64; February, 1936. 

Tests are being developed by means of which 
it is believed to be possible to measure a student’s 
ability to classify various inferences based upon 
given experimental data as either reasonable in- 
terpretation, possibly true but insufficiently sub- 
stantiated by the facts given, or untrue because 
contradicted by facts given. These tests give 
correlations ranging from .27 to .60 with other 
measures of achievement in chemistry which em- 
phasize primarily a knowledge of facts and prin- 
ciples. —V.H.N. 


Le Vesconte, Amy. “A Plan for the Open House 
in Chemistry.” Journal of Chemical Education 
13: 72-73; February, 1936. 

A description of an open house program given 
annually in Mary Hardin-Baylor, a girl’s college. 
All students enrolled in chemistry take some part 
and the event is always a success. The program 
includes striking novelties and exhibits as well as 
demonstrations of more serious phases of chem- 


istry. —V.H.N. 


Stwons, J. H. “The Training Value of Chem- 
istry in General Education.” Journal of Chem- 
ical Education 12: 461-464; October, 1935. 
The study of chemistry is an exceptionally good 

medium for training in observational skill, order- 

liness, ability to concentrate, creative imagination, 
manual dexterity and clear, accurate, analytical 
thinking. The study of chemistry also serves as 
general character training, discouraging falsehood, 
dishonesty, and developing stamina, and persever- 
ance, cleanliness and neatness. In short, chem- 
istry develops the mind and character as physical 
exercise develops the muscles. It is the unique 
task of the teacher of chemistry to bring about this 
valuable training process and chemistry is an 
ideal medium for it. However, only teachers thor- 
oughly trained in the subject matter of chemistry 
can hope to accomplish these important purposes. 
—V.H.N. 
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Ayiea, Husert N. “Bibliography for General 
Chemistry from Several Periodicals.” Journal 
of Chemical Education 13: 76-81; February, 
1936. 

A bibliography of 138 titles. The articles are 
such as could be read by persons with little train- 
ing in chemistry. Each reference is accompanied 
by a brief abstract, and the articles are classified 
as popular, chemical, or engineering. 

—V.H.N. 


Griasoz, P. M. “A Chapter in Teaching Acids, 
Bases, and Salts.” Journal of Chemical Edu- 
cation 13: 68-71; February, 1936. 

Our textbooks in elementary chemistry are or- 
ganized by chapters which are often unrelated to 
those immediately preceding or following. This 
makes for teaching which emphasizes memory 
rather than understanding. Such an important 
generalization of chemistry as acids, bases, and 
salts, is often found scattered through several 
different chapters of the textbook. The author 
of this article presents a plan for teaching this 
topic based on the arrangement of the elements 
in the second short series of the periodic table. 
It is the purpose of this plan to lead the student 
to arrive at an understanding of fundamental 
principles by reasoning and independent thinking 
beginning with facts they are already known 
to him. —V.H.N. 


SamMPEY, JOHN R. “Developing a Professional 
Attitude in the Undergraduate Chemistry Stu- 
dent.” Journal of Chemical Education 13: 20- 
22; January, 1936. 

There are two chief avenues by which a pro- 
fessional attitude may be developed in undergradu- 
ate students of chemistry. These are (a) the in- 
struction given in chemistry and (b) the attitude 
and standing of the instructor. Under (a) the 
author suggests placing chemistry majors in sepa- 
rate sections, insistence on professional points of 
view in classroom and laboratory work, and con- 
stant emphasis on accuracy and careful inde- 
pendent thinking. Under (b) are mentioned an 
active interest in and pursuit of research on the 
part of the instructor, membership in professional 
societies, and keeping contact with students after 
graduation. —V.H.N. 


HARMAN, WarREN J. “Second-Year Chemistry 
for High-School Students.” Journal of Chem- 
ical Education 13: 27; January, 1936. 

To meet a demand for work in chemistry be- 
yond the first-year course, a second year of chem- 
istry was given in the Senior High School of 
Bend, Oregon. The students were a highly se- 
lected group, all having had chemistry for one 
year, and all well above average in ability and 
scholarship. The course included units on atomic 
and molecular weights, basic principles such as the 
kinetic theory, equilibrium, the periodic law with 
detailed study of groups of elements, carbon com- 
pounds, introduction to qualitative analysis and 
chemistry in industry. The course has proved 
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highly successful as judged by increased demand 
for it. —V.H.N. 


Manuet, W. A. “How to Study Chemistry.” 
Journal of Chemical Education 12: 579-580; 
December, 1935. 

A brief discussion of the methods of study which 
make for success in chemistry courses. There are 
helpful suggestions and good advice here on effi- 
cient study, that will be applicable in any sub- 
ject. —V.H.N. 


Merwin, Bruce W. “Development of the Cur- 
riculum in College Chemistry.” Journal of 
Chemical Education 12: 541-543; November, 
1933. 

A study of the offering in chemistry in the 
higher institutions of Kansas since 1855 shows 
marked and rapid growth. The total offering, as 
well as the number and variety of courses in chem- 
istry has increased, especially since 1870. The 
courses seem to be developing mainly along three 
lines. First are those which aim to give technical 
and professional training, second, vocational and 
utilitarian courses, and third, general cultural 
courses in chemistry. —V.H.N. 


SHEPPARD, OpEN E. “The Chemistry Student 
Still Needs a Reading Knowledge of German.” 
Journal of Chemical Education 12: 472-473; 
October, 1933. 

An analysis of 5410 literature citations in the 
Journal of the Americal Chemical Society for the 
year 1933 showed that 46.1% referred to articles 
in English, 38.8% to articles in German and 7.8% 
to articles in French, with smaller proportions in 
various other languages. In view of these facts 
it seems highly desirable, if not absolutely essen- 
tial, for college students who major in chemistry 
to acquire a reading knowledge of chemical Ger- 
man. —V.H.N. 


Hunt, HerscHet. “Demonstrations as a Substi- 
tute for Laboratory Practice in General Chem- 
istry.” Journal of Chemical Education 13: 29- 
31; January, 1936. 

Laboratory manuals in chemistry, even though 
they bear a recent copyright date, are generally 
much the same in content and method as they have 
been for many years. Individual laboratory equip- 
ment of students is often poor and of little value. 
A capable instructor can demonstrate interesting 
significant experiments with a refinement of tech- 
nique quite beyond the students’ abilities and train- 
ing. A carefully planned demonstration, well- 
performed, saves time and money, inspires interest, 
keeps the class together in experiments, reduces 
freshman mortality, and can be made part of a 
logically organized serfes of presentations which 
will greatly improve freshman courses in chem- 
istry. —V.H.N. 


Exper, Atsert L. “Applicability of the Lecture 
Demonstration Method to Certain Groups of 
Students.” Journal of Chemical Education 13: 
65-68; February, 1936. 
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A questionnaire sent to college chemistry teach- 
ers and industrial chemists revealed that 16% 
favored the elimination of individual laboratory 
experiments from introductory courses in chem- 
istry while 84% did not. The author believes that 
before attempting to determine the relative merits 
of different methods of conducting laboratory 
work, it is necessary first to state objectives 
clearly, to devise measures of attainment of 
these objectives and to differentiate between 
students specializing in chemistry and others. 
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FARQUHAR, Bruce S., AND Ray, Francis Ear. 
“Proficiency of First-Year Students in Quanti- 
tative Experiments.” Journal of Chemical Edu- 
cation 13: 74-75; February, 1936. 

Instead of measuring the proficiency of students 
in laboratory work by tests of laboratory tech- 
niques or by instructors’ works, the authors make 
distribution of the amount of error in the deter- 
minations of students as reported for quantitative 
experiments. The distribution curves presented 
in this article show a relatively high degree of 


—V.H.N. accuracy. —V.H.N. 
SCIENCE 
Byrp, RicHarp Evetyn. “Exploring the Ice Age Symposium. “Progress of Science.” Science 


in Antarctica.” The National Geographic Mag- 

azine 68: 399-474; October, 1935. 

Admiral Byrd in this article describes his sec- 
ond trip to Little America. There are seventy- 
two illustrations and two maps. —C.M.P. 
Symposium. “Astronomy.” Natural History. 

36: 186-265; October, 1935. 

This special number of Natural History fea- 
tures the opening of the Hayden Planetarium of 
the American Museum of Natural History. The 
entire number is very interesting ard includes 
some of the finest photographs to be found in 
any astronomy source material. Special articles 
describe the Hayden Planetarium and its con- 
struction. Additional articles are: Frank C. Jor- 
don—Astronomical Fiction; Clyde Fisher—The 
Birth of the Solar System; Marian Lockwood— 
Ancient Man and His Universe; Clyde Fisher— 
Glimpses into Relativity; Frederick Slocum— 
The Calendar Through the Ages; W. F. G. 
Swan—Cosmic Rays; and Dorothy A. Bennett— 
The Mysterious Moon. —C.M.P. 


Anonymous. “Electroplating Leather, Wood, 
Plaster and Other Non-Conductors.” Popu- 
lar Mechanics 65: 146-151; January, 1936. 
The title gives the scope of this article. Meth- 

ods of applying conducting coatings to such ma- 

terials as baby’s shoe, a butterfly, flowers, fruit, 
and small statuary and models are given, and 
details of plating solutions and current densities 
for copper and silver plating. 

—O. E. Underhill. 


Sy, A. P. “Alchemy.” Journal of Chemical Edu- 

cation 12: 303-308; July, 1935. 

The alchemists were, for the most part, inter- 
ested in one of three problems. These were, 
transmutation of base metals into gold, discovery 
of the elixir of life which would cure all ills and 
prolong life, and the explanation and under- 
standing of Deity through the “science” of al- 
chemy. The work of the alchemists, although 
scarcely creditable from the point of view of 
modern chemistry, was the forerunner of the 
chemistry of today. —V.H.N. 


News Letter 28: 388-391; 394-398; December, 
1935, 
This is the annual summary of the outstanding 
achievements in science during 1935. 
—C.M.P. 


Tatpert, AnsEL E. “Will Uncle Sam’s Gas 
Tank Run Dry.” Science News Letter 28: 
234-236; October 12, 1935. 

The United States is using twice as much pe- 
troleum as drinking water and the problem of a 
future source of supply is a vital one. The 
article discusses possible secondary supplies and 
substitutes. —C.M.P. 


Anonymous. “Scientists to Advise Nation.” 
Science News Letter 28: 374-375; December 
14, 1935. 

President Roosevelt’s Science Advisory Board 
expired on December 1, but a new body has been 
formed for which a research fund of $3,500,000 
is proposed. The article describes some of the 
proposed activities of this new scientific research 
body. —C.M.P. 


Breastep, JAMES Henry. “The Beginnings of 
Time-Measurement and the Origins of Our 
Calendar.” The Scientific Monthly 41: 289- 
304; October, 1935. 

The author traces the origin of the calendar 
and the beginnings of time measurement. The 
article discusses continuous and discontinuous 
time and the reasons for having a 365 day year 
and a twenty-four hour day. —C.M.P. 


Anonymous. “New Pressures Make Ice Hotter 
than Boiling Water.” Science News Letter 
28: 355-356; December 7, 1935. 

The article describes the experiments with 
high pressures carried out by Prof. Percy W. 
Bridgman at Harvard University. Pressures 
duplicating those inside the earth have been 
used, pressures up to 70,000-100,000 atmospheres. 
Seven kinds of ice have been formed, one with a 
temperature hotter than boiling water. Pressure 
brings about many changes in substances. Many 
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polymorphic changes have been made in elements 
by subjecting them to high pressures. 
—C.M.P. 


TuHONE, Frank. “No More Straight Furrows.” 
Science News Letter 28: 364-366; December 
7, 1935. 

Soil conservationists are teaching the farmer 
to break with an age-old tradition—the straight 
furrow, the former token of every self-respecting 
farmer’s great pride in his craftsmanship. A 
crooked furrow was considered a weakness-— 
even a sin at one time, but now the farmer is 
becoming erosion-conscious and experience is 
showing that curving furrows is one of the best 
ways of preventing erosion. Furrows now fol- 
low contour lines. —C.M.P. 


HARRINGTON, JEAN. “Building Blocks of the 
Atom,” Scientific American 153; 176; Octo- 
ber, 1935. 

Brief discussion of the terms scientists use in 
connection with the atom: electron, proton, posi- 
tron, neutron, alpha particles, neutrino, deuteron, 
and photon. —C.M.P. 


j 
Aaron, S. F. “Nature Faking Again.” Scien- 

tific American 153: 186-187; October, 1935. 

In an article that every science teacher and 
writer of biological topics should read, the author 
severely takes to task the “nature experts and 
others” who often write so much that is not so. 

—C.M.P. 


Connon, E. U. “Energy from Matter.” Scien- 
tific American 153: 300-301; 339-340; Decem- 
ber, 1935. 

Thirty years ago Einstein announced the prin- 
ciple that mass and energy are equivalent. As 
yet there is no recorded instance in which the 
whole mass of an atom was converted into energy 
of motion or of radiation. However, we do have 
evidence of mass-energy conversion in the energy 
changes involved in the atomic transformations 
studied in nuclear physics. The author describes 
experiments verifying Einstein’s Principle in 
which stupendous energy is revealed, but is un- 
available because of low efficiency of transmuta- 
tion. —C.M.P. 


NrEuwLanp, J. A. “Synthetic Rubber from 
Gas.” Scientific American 153: 262--263; No- 
vember, 1935. 

The author of this article, Father Nieuwland 
of Notre Dame University, has been awarded 
the gold medal of The American Institute and 
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the Nichols Medal of the American Chemical 
Society for his discovery of Duprene or syn- 
thetic rubber. The author presents a brief his- 
tory of the production of Duprene from acety- 
lene gas. Some of the ways in which Duprene 
is superior to ordinary rubber are listed. 


—C.M.P. 


Bowie, Witt1amM. “The Origin of Continents 
and Oceans.” The Scientific Monthly 41: 
444-449; November, 1935. 

The author explains that no hypothesis satis- 
factorily accounting for the origin of continents 
and oceans has been advanced. In this article 
he presents evidence that the most satisfactory 
hypothesis is the one advanced by Darwin and 
supplemented by Fisher—that of the disruption 
of the crustal surface of the earth by the tidal 
attraction of the sun. This would satisfactorily 


account for the origin of the moon. 
—C.M.P. 


SmitH, Pure H. “Not Just Glass.” Scientific 
American 153: 314-317; December, 1935. 
Glass is at least 6,000 years old but little prog- 

ress, aside from advances in the technique of 

making art objects, was made until twenty years 

ago. The illustrated article describes new im- 

portant uses of glass in architecture. industry 


and science. —C.M.P. 

Waitt, AtpEN H. “No Super War Gas.” Sci- 
entific American 153: 293-297; December, 
1935. 


No ideal war gas has been found nor, in the 
opinion of the author, is it ever likely to be 
found. War gas must not only have toxic or 
irritant properties sufficient to cause casualities 
or disable in extremely low concentrations, but 
it must possess also suitable physical and chem- 
ical characteristics, and meet rigid economic 
standards. No known gas ideally meets these 
requirements and only ten or fifteen can be used 
satisfactorily on a large scale. Each of the above 
points is discussed at some length by the author. 

—C.M.P. 


Wetmore, ALEXANDER. “Birds of the Northern 
Seas.” The National Geographic Magazine 69: 
95-122; January, 1936. 

This is the twelfth in a series of articles on the 
bird families of North America. Birds described 
in this series include the auks, murres and puffins. 
There are thirty-four paintings from life by Maj. 
Allan Brooks. —C.M.P. 
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Powers, SAMUEL R., Neuner, Etsie F., ann 
Bruner, Hersert B. Directed Activities I. 
Boston: Ginn and Company, 1935. 113 p. 
$0.40. 

This is a workbook to guide pupils in their 
study of The World Around Us, the first book 
in the survey of science series written for junior 
high schools by the same authors. The book is 
divided into eight units each containing exer- 
cises and experiments suitable for boys and girls 
of junior-high-school age. 

The experiments and projects have been care- 
fully selected and organized. Diagrams show 
the set-up at the beginning of the experiments. 
Space is provided for conclusions at the end of 
each problem. Self-testing exercises are in- 
cluded which provide a means by which the stu- 
dent may check his own progress. 

—Elwood D. Heiss. 


Powers, S. R., Neuner, E. F., anp Bruner, H. B. 
Man’s Control of His Environment. Boston: 
Ginn and Co: . wy, 1935. 753 p. $1.60. 

This is the tair? book of the series A Survey 
of Science. Thet k deals primarily with man’s 
control and use of energy in a changing environ- 
ment. Man through his knowledge of scientific 
principles has learned to control living organisms, 
the production of food, and the use of natural 
forces in everyu*v devices. These scientific inter- 
pretations are admirably treated. The authors in- 
clude, as an integral part of the text, the social 
implications of the scientific generalizations which 
present-day courses should offer as a significant 
part of science education. 

Opportunity has been afforded to the reviewer 
to use the book in several science classes. The 
responses have been noteworthy in that students 
find considerable scientific data which are appli- 
cable to their individual problems. There are, 
however, phrases and paragraphs which must be 
interpreted for them by teaching specific mathe- 
matical concepts and much illustrative material 
from which students can adequately generalize 
or comprehend the generalizations in the book. 
The phrase “the uniform pull of gravity uni- 
formly accelerates the velocity of fall” is an 
example of the above situation. However, in 
using any book, the teacher must be cognizant 
of such learning difficulties and modify the 
learning experiences so that the material becomes 
intelligible to the reader. 





The text is well illustrated; new and different 
pictures and diagrams appear which are illustra- 
tive of the factual material. The chapters are fol- 
lowed by summary statements or generalizations, 
questions for review and discussion and sugges- 
tions for additional learning situations. 

The book lacks numerous learning procedures 
which will train the student specifically in the ac- 
quirement of scientific attitudes and in the elements 
of problem solving. If the teacher is conscious and 
critical of these more important objectives of 
science education, much material in the book can 
be modified and adapted for this purpose. 

The reviewer recommends this text, as well as 
the entire series, as being highly desirable for the 
science instruction in the junior high school. 


—Edith M. Selberg. 


Nott, Victor H. What Do You Think? (Forms 
l and 2). New York: Bureau of Publications, 
Teachers College, Columbia University, 1935. 
$0.40. 

In recent years much attention has been focused 
in secondary-school-science on the teaching of 
scientific attitudes and the consequent measurement 
of them. This test is one of the first, if not the 
first, that purports to measure this more or less 
elusive characteristic or attitude. Dr. Noll is to be 
commended in making this initial test. The test 
is based on the following six habits of thinking: 
accuracy, suspended judgment, open-mindedness, 
intellectual honesty, criticalness, and the habit of 
looking for true cause and effect relationships. A 
teacher’s manual gives a brief description of the 
derivation of the test and its use, a discussion of 
the habit of scientific thinking and how it may be 
taught. 

The items of the test are mainly of the true- 
false type, with a few multiple-choice type. Tenta- 
tive norms are given. Some of the items may be 
open to question, but that is true of most tests and 
more especially those tests venturing into more or 


less new fields. —C.M.P. 

LuMLEy, Ettsworto D. Eagles; Hawks. (Two 
Units). New York: Emergency Conserva- 
tion Committee, 1935. 10 p. each. $0.10 each. 


These are two units in a series of teaching units 
on bird conservation. Each unit gives a brief de- 
scription of the species, its habitat, the truth re- 
garding its exaggerated destructiveness, and the 
need of conservated effort, if the species is to sur- 
vive. Suggested assignments are a part of each 
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unit. The units are recommended for class use in 
biology or general science. —C.M.P. 


Vina, Witt1aAmM Goutp. Nature Education: A 
Selected Bibliography. Cleveland: Curriculum 
Laboratory, Western Reserve University, 1934. 
82 p. $0.75. 

This is a selected bibliography in nature educa- 
tion listing 1988 titles under nine main headings. 
Elementary science and nature study teachers will 
find this a most complete and useful bibliography. 

—C.M.P. 


Scuwartz, Jutrus (Chairman). Adventures in 
Biology. Brooklyn: New York Association of 
Biology Teachers (Thomas Jefferson High 
School), 1934. 59 p. $0.50. 

This compilation of 286 projects in biology was 
by members of the New York Association of 
Biology Teachers. Projects are listed in ten 
groupings. A bibliography containing 680 titles is 
appended. Brief description of each project is 
given, together with cited references. This is an 
excellent and practical book for all biology and 
general science teachers. —C.M.P. 


DownincG, M. M., AND Brapsury, G. M. Prob- 
lems and Experiments in Chemistry for Girls. 
Montclair, N. J.: G. M. Bradbury, Montclair 
High School, 1934. 169 p. 

Textbooks and laboratory manuals in chemistry 
for girls, without exception, place a more than 
usual emphasis upon the practical aspects of chem- 
istry, especially that relating to chemistry of the 
home. This manual is no exception. The re- 
viewer is in agreement with this practice and be- 
lieves it should be the standard of general chem- 
istry textbooks and laboratory manuals. Each 
experiment is set up as a problem, with usually 
introductory statements of pertinent information 
relating to the problem. The units on cosmetics 
and textiles are quite interesting. —C.M.P. 


Tyier, Ratpp W. Service Studies in Higher 
Education. Columbus, Ohio: Bureau of Edu- 
cational Research, Ohio State University, 1932. 
283 p. $2.00. 

This volume describes service studies conducted 
by various staff members of Ohio State University, 
where, within recent years, probably the most sig- 
nificant research studies at the college level are 
being carried out. A major portion of these 
studies have been in the various science divisions, 
but notably botany and zoology. Such service 
studies offer the most promising means of improv- 
ing the classroom work of colleges and univer- 
sities. 

The pertinent chapters for science teachers are: 
“The methods followed in the teaching of general 
botany”; “The construction of examinations in 
botany and zoology”; “Reorganization of the ele- 
mentary courses in zoology”; “Special treatment 
for superior students in general zoology”; “An 
experiment in sectioning students ir the second 
course in zoology” ; “Remedial instruction for stu- 


[Vov. 20, No. 2 


dents having difficulty in zoology”; “Certain ad- 
ministrative procedures in zoology and botany.” 
Supplementary material in each of the fields of 


botany and zoology are found in the appendixes. 
—C.M.P. 


WRINKLE, WILLIAM L., AND ARMENTROUT, WIN- 
FIELD D. Directed Observation and Teaching 
in Secondary Schools. New York: The Mac- 
millan Company, 1932. 399 p. $2.50. 

The authors attempt to develop a course in di- 
rected observation and teaching which will bridge 
the gap between the college classroom in educa- 
tional theory and principles, and the secondary 
classroom. The learning technique employed are: 
(1) Problems; (2) Educational terms; (3) Di- 
rected study tests; (4) Directed observations ; and 
(5) Supplementary readings. 

The nature of this excellent guide may best be 
gained from the titles of the chapter headings: 
“The professional preparation of teachers”; 
“Classroom management”; “The student”; “Aims 
and objectives in teaching”; “The assignment” ; 
“Motivation”; “Directing learning activity”; 
“The question”; “Methods of teaching”; “Pro- 
viding for individual differences”; “Testing”; 
“Planning” ; “Discipline” ; “Records and reports” ; 
and “The evaluation of teaching”. —C.M.P. 


TyLer, RatpH W. Constructing Achievement 
Tests. Columbus, Ohio: Bureau of Educational 
Research, The Ohio State University, 1934. 110 
p. $1.25. 

This monograph is a reprint of a series of 
articles which have appeared in The Educational 
Research Bulletin at various times during the 
period 1930-34. It supplements the monograph 
reviewed above—Service Studies in Higher Educa- 
tion. The following theses are considered: “Mea- 
suring the results of college instruction” ; “A gen- 
eralized technique for constructing achievement 
tests”; “Formulating objectives for tests”; “Abil- 
ity to use scientific method” ; “Measuring the abil- 
ity to infer”; “A test of skill in using a micro- 
scope” ; “The master-list as a device” ; “Improving 
test materials in the social studies”; “Assump- 
tions involved in achievement test construction” ; 
“What is statistical significance”; “Making a co- 
operative test service effective”; “Permanence of 
learning”; “Certain administrative procedures in 
botany and zoology”; “Techniques for evaluating 
behavior”; and “Evaluation: A challenge to sec- 
ondary education”. 

The generalized technique of constructing an 
achievement test in concretely described as it has 
been applied to the field of zoology. The first step 
is formulating the course objectives, of which there 
are, in zoology, eight types: “Information which 
includes terminology, specific facts and general 
principles”; “Reasoning or scientific method, 
which includes induction, testing hypotheses, and 
deduction” ; “Location of relevant data” ; “Skills of 
particular subjects”; “Standards of technical per- 
formance”; “Reports—skill in reporting”; “Con- 
sistency in application of point of view”; “Char- 
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acter, which is perhaps most inclusive, involving 
many specific factors”. 

The second step is to define each objective in 
terms of student behavior. The third step is to col- 
lect samples of specific situations which belong to 
each type. The fourth step is presenting the situa- 
tion to the students which is primarily the func- 
tion of the test constructor. The fifth step is 
evaluating the student reactions in the light of each 
objective. 

The theses relating to ability to use the scien- 
tific method, measuring the ability to infer, what 
is statistical significance, permanence of learning, 
and techniques for evaluating behavior, are especi- 
ally commendable and significant. —C.M.P. 


Remners, H. H. (Editor). Studies in Attitudes. 
LaFayette, Ind.: Division of Educational Refer- 
ence, Purdue University, 1934. 112 p. $1.25. 
In recent years educators have come to realize 

more and more the importance of measuring at- 
titudes. The more or less intangible nature of 
attitudes, involving as they do so many complex 
relationships, has frustrated most attempts to 
measure them at all satisfactorily. A slight be- 
ginning has been made, but it is the writer’s opin- 
ion that this beginning is very slight indeed. 

Professor Remmers of Purdue University, well- 
scale for college teaching efficiency, has also made 
known in connection with the Purdue rating 
notable contributions to the measuring of at- 
titudes. 

This monograph reports some of the studies 
that have been conducted at Purdue University. 
The following studies are reported: (1) General- 
ized attitude scales—studies in social-psychological 
measurements; (2) The construction and evalua- 
tion of a scale to measure: (a) attitude toward any 
institution, (b) attitudes toward defined groups 
(c) attitude toward any home-making activity; 
(d) attitude toward any practice; (e) attitude 
toward occupation; (f) attitudes toward vocations ; 
(g) attitude toward any school subject; (3) The 
relationship between attitudes toward school sub- 
jects and certain other variables; and (4) the 
validation of a generalized attitudes scaling tech- 
nique—an attitude scale toward teaching. 

To illustrate the general technique of measuring 
various attitudes, the one of attitude toward teach- 
ing will be used. This scale consists of two forms 
of 45 items each, each of the items having a de- 
termined scale value ranging from 10.7 for the 
highest item to 1.3 for the lowest item. In taking 
a test, the participant checks each item with which 
he agrees regarding the teaching profession, the 
items being arranged in order from the most fa- 
vorable. The two highest, the two median, and the 
two lowest items follow: (1) To strive to teach 
well is to pattern after Christ, who was the Master 
Teacher. There can be no higher calling. (2) 
Teaching is one of the most necessary of the pro- 
fessions. (3) Teachers should not be taken too 
seriously. (4) Students would learn more if the 
teachers followed the textbook more closely. (5) 
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Teaching leads to insanity more often than other 
kinds of work. (6) Teachers are parasites. 
—C.M.P. 


Ramsey, Grace FisHer. Project Making in Ele- 
mentary Science. New York: American Mu- 
seum of Natural History, 1934. 25 p. 

This useful pamphlet describes in some detail a 
few projects that are suitable in elementary science. 
Projects described include: (1) Habitat groups— 
insects, birds, social cultures: (2) Dwellings; (3) 
Seashore projects; (4) Rock and minertl project; 
(5) Protozoa—Chordata, Railroad project; (6) 
Balanced aquarium; (7) Terrarium; (8) Elec- 
trical charts; and (9) Science principles. 

—C.M.P. 


Rossins, WILFRED W., AND ISENBARGER, JEROME. 
Practical Problems in Botany. New York: 
John Wiley and Sons, Inc., 1936. 402 p. $2.00. 
This is first botany for secondary schools to 

appear in recent years. In comparison with older 
textbooks in botany, it is somewhat a departure. 
It is more in keeping with the modern trends of 
secondary textbooks in science and is organized 
on the basis of problems. However the authors 
did not go the whole way and use the organiza- 
tion and learning techniques found in present day 
biologies. If they had done so, it would have re- 
sulted in a most significant contribution to sec- 
ondary biological science. However the authors 
have to some extent broken away from the tradi- 
tional type of organization. The book will prove 
to be an excellent supplementary book for secon- 
dary science and should be welcomed by all schools 
offering courses in botany. 

Principles have been emphasized rather than 
isolated facts. The introduction of the book is 
an overview of the entire course, and the introduc- 
tion of each unit is an overview of that unit. One 
of the most useful features of the book is the intro- 
duction of exercises for laboratory and home work 
—totalling 144 in number. 

The following ten units constitute the course: 
(1) The organization and composition of plants; 
(2) The nutrition of green plant; (3) Nutrition 
of non-green plants; (4) Growth of plants; (5) 
Reproduction of plants; (6) The dependence of 
plants on the conditions of their surrounding; (7) 
How plants are fitted to the conditions of their 
surroundings; (8) The development and improve- 
ment of plants; (9) The classification of plants; 
(10) The economic importance of plants to man. 

—C.M.P. 


Orson, Ove S. Methods of Teaching High 
School Biology—A Syllabus. Minneapolis: 
Burgess Publishing Company, 1934. 68 p. 
$1.25. 

The syllabus is intended for use by a student 
who wishes professional training in the teaching of 
biology. It covers the topics pertaining to the 
objectives of biology, the underlying psychology, 
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methods for teaching, required equipment, lesson 
planning and the desired preparation for a biology 
teacher. Certain knowledges are included which 
are of specific concern to the teachers of biology 
in the state of Minnesota. The outlined course 
is commendable in that it covers many of the fun- 
damental aspects of teaching, includes differenti- 
ated assignments in terms of minimum and supple- 
mentary exercises and the assignment or the guide 
for learning is organized in the form of questions 
and activities necessary for the guidance of thought 
and the association of ideas. 

The guide may be improved by the inclusion of 
the more progressive viewpoints in science teach- 
ing and the research data which is available. It 
fails to emphasize sufficiently the pupil learning 
skills and techniques which are mandatory under 
the present educational philosophy. 

—Edith M. Selberg. 


MILteEr, Georce J. (Editor). Geography How to 
Teach It. Bloomington, Illinois: McKnight and 
McKnight, 1934. 188 p. $1.60. 

The contributions of this volume have been pre- 
pared by twenty-four teachers of geography and 
represent a reprint of articles on methods of teach- 
ing geography which have appeared in the Jour- 
nal of Geography from time to time. Inasmuch 
as the articles are the product of classroom ex- 
perience they are indicative of ways and means 
of working out problems in geography. 

The following are sectional titles: “Organizing 
geographical materials”; “Geography exhibits” ; 
“Maps, pictures and other aids”; “Geography field 
work”; “The assembly program”; “Mathematical 
geography” ; “Teaching climate”; and “Unit stud- 
ies.” Many of the illustrative units are taken 
from the science field. —C.M.P. 


Hen, L.M. The Physical World. Philadelphia: 
P. Blakiston’s Son and Company, Inc., 1936. 
566 p. $2.75. 

This book is an excellent addition to the few 
texts now available for a first year college text in 
“cultural” physical science. It does not entirely 
ignore the mathematical side of science, but the 
emphasis is upon interpreting the physical world; 
in explaining the “hows” and “wherefores.” The 
subject matter is for the most part physics, but 
out of the eleven units one is on the subject of 
astronomy, one on chemistry, and one on x-rays 
and radioactivity which combines physics and 
chemistry. The book has unusual attraction and 
the cloth binding is “water resisting and vermin 
proof.” —W.G.W. 


Crew, Henry. The Rise of Modern Physics. 
Baltimore, Md.: The Williams and Wilkins 
Company, 1935. 434 p. $4.00. 

In the preface to this second edition of his 
earlier book the author makes the following defi- 
nition and explanation: “I am now using the word 
modern in the same sense in which historians 
usually employ it ; namely, to cover the period sub- 
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sequent to the renaissance. In science this means 
the period since the time of Galileo, or roughly, 
the last three centuries.” The completion of the 
ideals set forth in the above quotation the author 
has admirably carried out his plan. The entire 
book is filled with well-selected material and a 
definite plan has been followed in carrying out 
his aims. 

The book contains brief historical sketches of 
the Greek and Roman science, the physics of the 
Arabians and the physics of the Middle Ages. 
He then traces out the stages of progress in 
modern physics, selecting those researches and 
theories which have had a very definite bearing 
upon our present trends in physics. In all of 
these developments a good deal of the more mathe- 
matical phases of the various workers in their re- 
spective fields has been omitted but this is per- 
fectly logical in view of the fact that the author 
states: “In the preparation of these pages, the 
one individual who has been constantly before my 
mind is the undergraduate just entering upon the 
study of advanced physics.” 

This book will serve as a source book in physics 
and might well be used for reference work as well 
as a text in the history of physics. All the material 
seems to be authoritative and can be relied upon. 

Fred L. Herman. 


Lackey, Eart E. Introductory Geography for 
Teachers College Students. Lincoln, Nebraska: 
Earl E. Lackey, The University of Nebraska, 
1933. 124 p. 

This doctoral dissertation develops a technique 
for selecting and evaluating materials for a pro- 
fessional subject-matter treatment of the intro- 
ductory geography course. After setting up cer- 
tain criteria for evaluating geographic subject 
matter in the form of questions, the author de- 
termined the relative importance and the possibil- 
ities of illustrating the materials out-of-doors in 
the home area. The following criteria were used: 
(1) The criterion of human interests and activ- 
ities; (2) The criterion of natural environmental 
conditions; (3) The criterion of relationships or 
interactions; (4) The criterion of local applicabil- 
ity; (5) The criterion of outside applicability; 
(6) The criterion of crucial present-day problems ; 
(7) The criterion of possible utilization for pro- 
fessional subject matter in a course for teachers’ 
college students. 

Altogether the thesis represents a very com- 
mendable piece of work and the techniques em- 
ployed in this study would seem to have possible 
applications to the science field. —C.M.P. 


EncuitsH, Grorce Letchwortu. Getting Ac- 
quainted With Minerals. New York: McGraw 
Hill Book Company, 1935. 324 p. $2.50. 
This is the best guide book on the identification 

of minerals that the reviewer has read or used. 

The work is accurate, comprehensive, readable, and 

excellently illustrated. This is a book for the 

beginner in mineral study and is recommended for 
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school libraries, to all elementary and secondary 
science teachers and to others interested in becom- 
ing acquainted with minerals and rocks. The book 
can be read and understood by anyone, so simply 
and interestingly is it written, yet without sacrifice 
of scientific accuracy. The 258 illustrations add 
much to the usefulness of the book and each has 
been selected on the basis of its pertinency. Those 
desiring a good book on rocks and minerals and 
their identification cannot go wrong in obtaining 
this book. —C.M.P. 


PeattTi£E, DonALp CuLross. Trees You Want to 
Know. Racine, Wis.: Whitman Publishing 
Company, 1934. 95 p. $0.10. 

This vest-pocket-size key gives a brief descrip- 
tion of the more common trees. A photograph of 
the leaves and fruit accompanies each description. 
The key will be most useful to biology and ele- 
mentary science teachers and pupils. —C.M.P. 


Harvey, Jane. Wild Flowers of America. 
Racine, Wis.: Whitman Publishing Company, 
1932. 96 p. $0.10. 

This is a most convenient vest-pocket-size key to 
the more common wild flowers of North America. 
Brief descriptions of each flower, its habitat, and 
blooming period, together with a colored photo- 
graph, make the key most useful for pupils and 
teachers. —C.M.P. 


Kine, Jutrus Wild Flowers ata Glance. Cleve- 
land, Ohio: The Harter Publishing Company, 
1935. 63 p. $0.10. 

This pocket-sized key with the colored photo- 
graph of the flower, its leaves, fruit, and habitat, 
tells you at a glance the name of the flower, where 
it grows, when it blooms, and its common and 
scientific name. It is a key you will enjoy looking 
through and using. 


KinG, Jutius. Talking Leaves. Cleveland, Ohio: 
The Harter Publishing Company, 1934. 62 p. 
$0.10. 

In this pocket-sized key, fifty-nine of our most 
common trees are described. The key gives a 
brief description of each tree, its leaves, fruit, 
general shape of the tree, height, habitat (pic- 
tured on a map), common name and scientific 
name. Photographs of the leaves, fruit and 
flower, arranged against a background of 
squares, makes possible a direct comparison with 
the size of the specimens under observation. 

—C.M.P. 


Zopac, Peter. How to Collect Minerals. Peeks- 
kill, New York : Rocks and Minerals, 1934. 80 p. 
$1.00. 

The author is editor of the journal, Rocks and 
Minerals, and has had the rich experience of many 
years as a mining engineer, prospector, mineral 
dealer and collector. This authoritative bulletin 
has been written especially for the amateur in 
mineral collecting and as such should have wide 
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appeal to elementary science and secondary science 
teachers. 

The following points are discussed at some 
length: “How to Begin”; “Hints on Collecting” ; 
“What to Collect”; “Cleaning, Trimming, Pre- 
serving, Displaying, and Identifying Minerals”; 
and “Miscellaneous.” An excellent bibliography 
is included. —C.M.P. 


RosEVEAR, Francis Burt. The Science Craft 
Mineralogy Manual. Hagerstown, Md.: The 
Porter Chemical Company, 1935. 143 p. 

This experimental manual discusses: (1) Geol- 
ogy; (2) Chemistry; (3) Crystallography; (4) 
Physical properties; (5) Blowpipe and chemical 
tests; (6) Descriptive mineralogy; (7) Gems; 
(8) Making your mineral collection; and (9) The 
determination of minerals and rocks. One hun- 
dred twenty-eight experiments are described. Each 
important mineral is described as to source, prop- 
erties, distinguishing features, uses, and experi- 
mental tests for identifying. This is a useful 
manual even for those not especially interested in 
chemically identifying minerals. —C.M.P. 
Muenscuer, W. C. Weeds. New York: The 

Macmillan Company, 1935. 

This is a book that would seem to serve a wide- 
felt need. There have been very few books on the 
identification of weeds and their economic impor- 
tance, distribution, and control. Although the 
treatise is limited to weeds of the northern United 
States, it will be found useful for all parts of the 
United States, as many weeds are common to 
every section. 

Part I discusses weeds and their control as fol- 
lows: “Dissemination and importance of weeds” ; 
“Weeds of special habitats’; “The control of 
weeds”; and, “Chemical weed control.” Part II 
comprises a key for the identification of weeds, 
and a detailed description of each family. This 
family description includes the scientific and com- 
mon name of the family, the scientific and common 
names of the more important individuals of the 
family, a description of each individual weed and 
methods of reproduction, habitat and control. 
Many illustrations are included. Five hundred 
weeds are described and identified. Every teacher 
desiring a key and description for the identifying 
of weeds will find this the best guide now prob- 
ably available. —C.M.P. 


BLAKESLEE, ALBERT FRANCIS, AND JARVIS, CHES- 
TER Deacon. Trees in Winier. New York: 
The Macmillan Company, 1931. 292 p. $2.00. 
Trees in Winter is a handbook for identification 

of trees that should have wide appeal to the many 

science teachers who feel the need of a winter tree 
guide. There are so many tree guides for other 
times of the year and many teachers often feel 
that “trees look so different in the winter time.” 
Here is a book that many have been looking for. 
Really trees may be more easily identified in the 
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winter time, if one knows what to look for. The 
identification keys, descriptions and photograps en- 
able even those not trained in botany, to gain facil- 
ity and satisfaction in identifying common trees. 
Chapters on explanation of terms and how to use 
the key and a glossary add much to the usefulness 
oi the handbook. Each tree is described as to 
habit, bark, twigs, leaf-scars, buds, fruits, com- 
parisons, distribution, and wood. —C.M.P. 


WERTHNER, WILLIAM B. Some American Trees. 
New York: The Macmillan Company, 1935. 
398 p. $5.00. 

The author, who died before the book was sent 
to press, was an authority on trees. In this book 
he presents an intimate study of native Ohio trees. 
To him only God could make a tree! This love 
of trees is evident in his descriptions of the favor- 
ite trees of his boyhood. There are three hundred 
excellent photographs that aid materially in help- 
ing to identify the trees. His “earmarks” of each 
species of tree includes the one or more unvarying 
characteristics by which the species may be easily 
identified. The book is written in an interest- 
ing style which, together with the many little 
intimate details, makes it a tree guide and refer- 
ence that should appeal to elementary and sec- 
ondary science teachers, and to secondary school 
pupils. —C.M.P. 


Anonymous. An Elementary Course in Photog- 

raphy. 1936. 44 p.; Darkroom Plans. 1936. 

8 p.; Lantern Slides: How to Make and Color 

Them. 34 p. Rochester, New York: Eastman 

Kodak Company. 

An Elementary Course in Photography is a 
series of thirty mimeographed lessons in the art 
of learning to make pictures. Each lesson is out- 
lined as follows: purpose, equipment, and proce- 
dure. Science teachers interested in photography 
will find this a most useful outline. 

Darkroom Plans describes the equipment needed 
in the darkroom and methods for making much of 
it home-made. 

Lantern Slides: How to Make and Color Them 
devotes a section to each of the two phases indi- 
cated in the title. This practical guide is recom- 
mended to all science teachers interested in mak- 
ing or coloring slides. —C.M.P. 


Symposium: Courses of Study in Science for 
Senior High Schools. Bulletin 74. Harris- 
burg, Pa.: Department of Public Instruction. 
110 p. 

Courses of study in biology, chemistry, and 
physics, for use in the state of Pennsylvania, out- 
lined in this bulletin, were prepared under the 
direction of three committees. As a whole the 
respective courses of study represent a creditable 
piece of work, favorably comparable to that of 
other more recent city and state courses of study. 
In the chemistry course of study, there is one 
unit, with the placement of which the reviewer 
radically disagrees. Unit seven, the last unit, is 
on matter and electronic structure, including the 
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writing of equations and formulae. If this is an 
essential unit at all, it should be placed much 
earlier in the course. And it is difficult for the 
reviewer to agree that much real understanding 
of chemistry can be had without a good conception 
of the electronic structure of matter, and the abil- 
ity to write common equations and formulae. Cer- 
tainly, difficulty in teaching cannot explain its 
being placed last, although the foreword does say 
the units might be varied as to their order, de- 
pending on local conditions. —C.M.P. 


Secrist, MARK Howarp. Laboratory Manual for 
General Geology. New York: The Macmillan 
Company, 1935. 295 p. $1.75. 

This manual covers both physical and historical 
geology and is designed to accompany any general 
text in geology. Fundamental principles are em- 
phasized and each lesson makes a complete unit 
of study. The maps, illustrations, diagrams, and 
tables are excellent. The block diagrams are 
especially good. The reviewer is convinced that 
this is a much better manual than the one he used 
as a student a few years ago. Its actual use in 
the laboratory would assure an excelleit course 
in laboratory geology. —C.M.P. 


Symposium: Popular Science Talks. Philadel- 
phia: The Philadelphia College of Pharmacy 
and Science, 1933, 1934. Volume XI, 222 p.; 
Volume XII, 198 p. $1.00 each. 

Several volumes of this interesting series were 
reviewed in the October, 1935, issue of ScrENCE 
Epucation. Volume XI contains a series of 
popular lectures on nine topics; Volume XII 
covers eight topics. Each lecture is by an out- 
standing authority in the field. The reviewer has 
found most of the lectures interesting to read and 
often quite practicable as material for classroom 
teaching. —C.M.P. 


Patcu, EpirH Marion. Holiday Meadow. New 
York: The Macmillan Company, 1935. 165 p. 
$2.00. 

This is another collection of splendid nature 
stories written in simple and informative style 
about a pleasant field “full of puzzles.” “The 
more answers you can find by hunting and watch- 
ing the better you will enjoy your holiday in a 
meadow.” So begins the stories of the habits and 
behavior of the birds, animals, insects who live 
in the meadow, some of which are: the meadow- 
lark, Daucus; a member of the Parsley family; 
the only family of plants upon which the Black 
Swallowtail butterflies lay eggs; the Woodchuck 
or Marmot; the Star-nose mole, who liked cut- 
worms; and Ctenucha, the caterpillar who has 
many adventures in her life. The illustrations add 
much to the attractiveness of the book. 

—June M. Common. 


Patcu, Epirh Marion. Holiday Pond. New 
York: The Macmillan Company, 1935. 147 p. 
$2.00. 


Nature study material is presented in a very 
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interesting and excellent manner in the ten de- 
lightful stories about the frogs, fishes, turtles, ani- 
mals and birds who inhabit Holiday Pond, or live 
nearby and of the plants which grow about it. 

The stories are suitable for third and fourth 
grades and the illustrations which are partly pho- 
tographs and pen drawings make the material 
very readable and informative. 

—June M. Common. 


KoEepPeE, CLARENCE E. Earth and Sun Relations. 
Bloomington, Ill.: McKnight and McKnight, 
1934, 55 p. $0.20. 

This practical book for geography and general 
science teachers discusses the following topics: 
(1) The form and size of the earth; (2) Rotation 
of the earth; (3) Directions on the earth; (4) 
The earth and the solar system; (5) The seasons; 
(6) Determination of latitude, longitude, and time; 
(7) The calendar; and (8) The earth and moon. 

—C.M.P. 


FREEMEN, Otis W. Story of the Hawaiian Islands. 
Bloomington, Ill.: McKnight and McKnight, 
1935. 68p. $0.24. 

Geography teachers will find this a most in- 
teresting and quite complete teaching unit on the 
Hawaiian Islands—their climate, forests, people, 
history, and industries. —C.M.P. 


Rivc.ey, Doucias C. Journeys Around the World. 
Bloomington, Ill.: McKnight and McKnight, 
1935. 48 p. $0.20. 

Journeys Around the World is an imaginary 
trip around the world about the fortieth parallel. 
The author made a similar real trip around the 
world as a teacher of geography on the First 
College Cruise Around the World. Some of the 
more recent around-the-world aeroplane flights 
are also the basis of briefly described world jour- 
neys. —C.M.P. 


Atwoop, WaALLace W., Tuomas, HELEN Goss, 
AND CoLLaMoreE, Epna A. Workbook in Geog- 
raphy to accompany Home Life in Far-Away 
Lands. Boston: Ginn and Company, 1934. 96 p. 
$0.24. 

This workbook to accompany the excellent At- 
wood and Thomas’ Home Life in Far-Away Lands 
will prove very practical to teachers of geography. 
Elementary science teachers can find some helpful 
information and exercises in this geography work- 
book and others similar to it. —C.M.P. 


Rivciey, Doucias C., anp Russett, H. Harri- 
son. Junior High School Geography. Bloom- 
ington, Ill.: McKnight and McKnight, 1934. 
160 p. $0.72. 

This is a text-workbook for a full year’s work 
in geography in the junior-high-school. An at- 
tempt has been made to avoid a repetition of lower 
grade material and emphasis has been made on 
research, observation, field trips, and reports. The 
use of supplementary reading material and the in- 
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terpretation of charts and graphs is emphasized. 
A series of ten tests have been prepared to ac- 
company the text-workbook. —C.M.P. 


Ames, Maurice U., AND JAFFE, BERNARD. Lab- 
oratory and Workbook Units in Chemistry. 
New York: Silver, Burdett and Company, 
1935. 228 p. $0.84. 

This chemistry workbook contains fifty-one 
units designed to meet the needs of a complete 
course in elementary chemistry. The exercises 
are based upon the suggestions and requirements 
of state and college-entrance syllabi, on standard 
textbooks and on the authors’ experiences as 
teachers of elementary chemistry. 

Each unit begins with experiments. The ex- 
periments are followed by observations and ques- 
tions, on the experiments. Supplementary exer- 
cises follow. Optional questions of the essay 
type are given at the close of each unit. 

—Elwood D. Heiss. 


Menpscer, Oxiver Perry. Nature Rambles. 
Spring. New York: Frederick Warne and 
Company, Inc., 1931. 160 p. $2.00. Winter 
1932. 160 p. $2.00. 

These are two books of a series of four de- 
voted to seasonal nature rambles in which the 
author takes the reader with him into the woods, 
along the roadside, by the brookside, to the pond, 
through field and orchard, describing and inter- 
preting the forms of plant and animal life found 
in these various places. Mr. Medsger is a real 
nature lover, and has put in a lifetime of keen 
observation and enthusiasm which animate his 
writings throughout. The language is non-tech- 
nical, Latin names having been omitted except 
where necessary. 

The reader infers that most of the material 
in Spring refers to the northeastern part of the 
United States. The rather general nature of the 
material makes it broad in scope but less useful 
as a handbook for any particular locality. In 
Winter are given chapters on “California” and 
“Florida” which are specific in nature and very 
helpful in their descriptions of native life in 
these two regions which are much frequented 
by people from other states. The author’s per- 
sonal experiences enliven both books. 

Although the style is simple and chatty, there 
are errors in sentence and work construction in 
both books. There is a slight touch of personi- 
fication in the use of pronouns in referring to 
animals. 

The value of the many fine illustrations would 
be enhanced by arranging them closer to the 
next references. Plate 4 in Spring seems to be 
reversed. 

An index makes the books usable for refer- 
ence. The set might well be on the reference 
shelves of school libraries. The adult lay reader 
will find the books enjoyable. 

—Lois M. Shoemaker. 
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SuLLivAN, J. W. N. Science: A New Outline. 
New York: Thomas Nelson and Sons, 1935. 
279 p. $2.00. 

Written as a survey of modern science under- 
standable by the reader who has not a back- 
ground of science and mathematics, this brief 
exposition presents, in an illuminating and chal- 
lenging fashion, the newer concepts ranging from 
the structure of the atom and the universe to 
the evolution of life on the earth. 

The selection of what is significant in modern 
science is made subjectively and many readers 
naturally will not agree with the author’s choice 
of content though they must agree that what 
is written is up-to-date and most stimulating in 
its graphic literary style. 

A few hours with this survey will give the 
person with a science background a pleasing and 
a helpful overview of some of the newer dis- 
coveries in the field of science. The teacher of 
science will derive not only unusually clear, con- 
crete approaches to the development of the basic 
modern ideas but will be delighted with the 
teaching ability of the writer. 

There is seemingly little attempt at a unified 
theme and yet the seven sections, divided into 
Books I and II, are tied together in such a way 
that one does not often feel a serious break 
in the exposition. Beginning with the earth and 
its characteristics, one is led to gravitation, mat- 
ter and its constitution, radiation, and the new 
outlook on atoms of radiation, waves of matter, 
relativity, and entropy in the material universe. 
Book II (pages 193 to 279) considers the funda- 
mental units of life and the evolution of living 
forms. 

The publishers undoubtedly exhibit too much 
optimism when they state, in the reading notice, 
that the book can be clearly understod by readers 
who have not a background of science and 
mathematics. The novice in science will strike 
many snags and foggy areas in his reading but 
he will perhaps enjoy the volume nevertheless. 
The reviewer would recommend the book for 
teachers of science, for college students in sur- 
vey courses in science, and for the educated 
layman who has some background of both physi- 
cal and biological science. An index would add 
to the value of the book. —C.J.P. 


Mitcuett, S. A. Eclipses of the Sun. New 
York: Columbia University Press, 1935. 520 p. 
$5.00. 

This book is presented in a masterly fashion 
by one who has been a lifelong student of eclipses 
and eclipse phenomena. The early part of the 
book presents in a very clear way the early study 
of eclipses and gives an excellent historical back- 
ground for our modern study. This is followed 
by an exposition of the author’s personal experi- 
ences and the discussion of the methods of photo- 
graphing eclipses. Then the author takes up a 
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careful study of the structure of the atom in its 
relation to eclipse phenomena. A clear presenta- 
tion of flash spectra in the study of eclipses and the 
importance of ionization are presented. 

The author closes his work with the simplest 
explanation of Einstein’s Theory of Relativity 
that the reviewer has had an opportunity to read. 
The chapters are arranged in a logical and sequen- 
tial order that gives to the entire book a definite 
continuity. Wherever possible there seems to be 
an effort to avoid technical terminology which 
often confuses the reader. When technical terms 
are used, they are clearly explained. 

The book is well adapted for reference work 
in astronomy and can be read with ease by the 
better students who have a fundamental interpreta- 
tion of the universe. 

The author is Professor of Astronomy at the 
University of West Virginia and Director, Le- 
ander McCormick Observatory, and the material 
he presents in this edition of Eclipses of the Sun 
makes a distinct contribution to the science of 
astronomy. —Ezra Clarence Harrah. 


Lippy, MarcaretT SHErwoop. The Attitude of 
Voltaire to Magic and the Sciences. New 
York: Columbia University Press. 1935. 295 
p. $3.75. 

Voltaire was a close amateur student of the 
sciences and had a great deal of correspondence 
with the contemporary scientists of his day. To 
one interested in how sciéntific discovery has in- 
fluenced the development of thought regarding 
some of the significant philosophical problems, 
this book will prove fascinating. During his life 
time he comments on and criticizes the physics 
of Descarte, Melebranche and others, popularizes 
the Newtonian theories, carries on some inde- 
pendent research regarding fire and measurement 
of forces, attacks all systems of geology which 
try to support theories of a changing earth’s 
surface, experiments on regeneration with snails, 
argues with Spallanzani as to his resuscitation of 
the dead (rotifers), and dabbles considerably in 
human physiology and anthropology. His atti- 
tudes are curious mixtures of scientific reason- 
ing and lack of it. Much of his unscientific 
attitudes, however, seem to arise because of the 
fact that when he is confronted with the choice 
of his own theoretical reasoning or some one 
else’s observation he is inclined to give little 
credit to the observation. For example, his lack 
of respect for Buffon’s deductions from observa- 
tion of fossils and the theories of other geolo- 
gists of his time. 

The chapter headings are as follows: “The 
Scientific Education of Voltaire’; “Advice on 
Methods of Scientific Investigation”; “Physics, 
Chemistry and Astronomy”; “Geology, Biology 
and Anthropology” ; “Voltaire and Magic” ; “Vol- 
taire and Medicine.” —O. E. Underhill. 
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Reap, Witt1aM THorNTON. IJndustrial Chem- 
istry. New York: John Wiley and Sons, Inc., 
1933. 576 p. $4.00. 

In the twenty-seven chapters of this book, the 
author aims to accomplish two important things. 
In the first ten chapters he gives a picture of 
chemical industry from the engineering and the 
economic points of view. In the remaining chap- 
ters he describes in concise and interesting fashion, 
the processes involved in practically all important 
chemical industries. The emphasis throughout is 
rather upon the problems involved in profitable 
production rather than upon the chemical nature 
of the process, although the latter consideration 
is by no means neglected. 

Compared with some of the older works in 
the field, this book seems a definite step in ad- 
vance. The author consulted authorities in every 
field of chemical industry represented and sub- 
mitted each chapter to authorities in the respective 
fields for criticism and suggestions. Consequently, 
one may accept the material presented as being as 
nearly technically correct as variations in prac- 
tice will permit. The illustrations consist almost 
entirely of diagrams obtained from the industries 
concerned, and are an outstanding feature of the 
book. 

The author states that the book is intended not 
only for students and teachers of chemistry but 
also for business men who sometimes need a con- 
densed statement about a chemical process or 
product. It is the opinion of this reader that the 
book will serve the needs of the great majority 
of such individuals admirably. The criticism may 
be advanced by some that the book does not always 
discuss the chemistry involved in sufficient detail 
to make perfectly clear just what takes place in 
the process. There are relatively few chemical 
equations used, and the discussion centers in the 
main about what is done in carrying out the 
process commercially rather than the chemistry 
involved. Except for this possible objection, the 
book is a careful comprehensive survey and a sub- 
stantial contribution in its field. The publishers 
have done an excellent job as regards printing and 
format and are to be commended. —V.H.N. 


Haynes, Wrutams. Chemical Economics. 
New York: D. Van Nostrand Company, Inc., 
1933. 310 p. $3.25. 

The author states the purpose of this book to 
be “to set forth clearly the economic principles 
that underlie the making and selling of chemi- 
cals.” He approaches the task from two fronts, 
(a) the economic foundations of the chemical 
industry and (b) its historical background. In 
the first part, the use of chemicals, methods of 
production and distribution, and the factors which 
influence the market value of chemical products 
are discussed. Part II begins with the indus- 
trial revolution, and discusses among other mat- 
ters, the influence of the World War, cartels and 
mergers. The book is well illustrated with strik- 
ing photographs of chemical industry, and with 
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portraits of chemists and captains of chemical 
industry. 

This book is one which should be read by 
every undergraduate and graduate student who 
expects to work in the field of industrial chem- 
istry. It gives an insight, in clear, interesting 
language, of an aspect of chemistry with which 
even many chemists are too unfamiliar. Every 
student of chemistry and worker in the industry 
will have a better understanding of what chem- 
istry really is, and its place in our modern world 
for having read this work. It is, for the most 
part, not too technical for the average educated 
layman to read and enjoy. There are chemical 
terms used, to be sure, but these are not usually 
unfamiliar to one who has had even an elemen- 
tary course in chemistry. The book will be of 
greatest value, however, to the chemical pro- 
fession itself. —V.H.N. 


Rinciey, Doucias C., AND Gisson, J. SULLIVAN. 
Studies in Economic Geography. Bloomington, 
Ill.: McKnight and McKnight, 1935. 128 p. 
$0.48. 

This is a workbook for high-school and college 
courses in economic geography. Individual stu- 
dent activity is emphasized. The workbook in- 
cludes more than 200 maps and graphs. Each 
unit is introduced by reference to many possible 
sources of information. There is a unit on each 
ot the principal crops and industries —C.M.P. 


Fasten, NatHAN. Principles of Genetics and 
Eugenics. Boston: Ginn and Company, 407 p. 
$2.80. 

The author of the book has made a definite 
attempt to produce a work simple enough for 
the purposes of general education and at the 
same time so accurate and so up-to-date as to 
serve effectively as a basic text in an elementary 
course for biology majors. 

The story of the book is interestingly written 
and thoroughly documented. The organization is 
somewhat unusual and stimulating. The cell is 
discussed in the fourth chapter and Mendel’s 
laws in the tenth instead of earlier in the text. 
The reader is well oriented in terms of both the 
need for genetic information and its historical 
development before the more technical aspects 
of the science are discussed. Very simple mathe- 
matics are used. 

Approximately sixteen per cent of the printed 
matter is devoted to a discussion of eugenics. 
Although ably done, this space allotment seems 
inadequate for the purposes of a general course. 

The effectiveness of the book as a text will 
be marred for some teachers by the lack of sug- 
gested problems, questions, activities, or readings 
at the close of the chapters. 

The book possesses an adequate bibliography, 
glossary and index. 

This book is recommended as an excellent 
basic text for elementary courses. 

—M. L. Robertson. 
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BorraDAILe, L. A., Porrs, F. A., EastHam, L. E. 
S., AND Saunpers, J. T. The Invertebrata, 
New York: The Macmillan Company, 1935. 
725 p. $4.00. 

“This book is intended for the use of students 
who have completed a year’s study of the prin- 
ciples of zoology and of the anatomy and physiol- 
ogy of a series of vertebrate types such as is pro- 
vided by any of the several elementary text- 
books in use in this country.” A comprehensive 
scientific discussion of the invertebrates is made 
which includes a statement of the morphological 
characteristics and the detailed anatomy of each 
specific group. 

The text, which is a second edition, has been 
revised to include recent research data and addi- 
tional subject-matter material. There are numer- 
ous diagrams showing the anatomical structures. 
A bibliography is not included. 

—Edith M. Selberg. 


Wane, J. Tuomas. A Measurement of the 
Secondary School as a Part of the Pupil’s 
Environment. Contributions to Education, 
Number 647. New York: Bureau of Publica- 
tions, Teachers College, Columbia University, 
1935. 68 p. $1.50. 

This is a doctoral dissertation which has 
finally resulted in scales to use in evaluating 
secondary schools with reference to their desir- 
able contributions to the environment of pupils. 
A long scale of 100 items, a short scale of 32 
items, and a third scale especially for large 
schools, also including 32 items, have been de- 
veloped. Evaluation is based upon expert judg- 
ment refined by eliminating items which did not 
have high correlations with total scores. 

The scales should be helpful in evaluating high 
schools from the standpoint of features which 
desirably enrich the pupils’ environment. Rep- 
resenting samples of many such features, the 
author cautions against their use as additions to 
existing features to make the school rate high. 
They are to be used solely as means of evaluat- 
ing present schools as they are. —A.W.H. 


Morrison, Epwin AND Morrison, S. ELISABETH. 
Experimental Physics. Philadelphia: P. Blak- 
iston’s Son and Company, Inc. 1935. 235 p. 
$2.00. 

This is a laboratory manual for college use 
with spaces for students to record observed ex- 
perimental data. The object of experimental 
work in physics is not so much to gain facts 
and laws as it is to gain a “Physics’ technique.” 
Laws, principles and facts in elementary physics 
can be gained from textbooks, but the “power 
to observe nature, to set up experimental condi- 
tions, to manipulate mechanical mechanisms, and 
to organize and formulate one’s mental processes 
in accordance with nature” can be gained only by 
active experience in the laboratory. There are 
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65 experiments and 189 illustrations. A helpful 
discussion of significant figures is found at the 
beginning of the work and a table of logarithms 
at the end. —W.G.W. 


BunkKER, Frank Forest. The Junior-High- 
School Movement—Its Beginnings. Washing- 
ton, D. C.: W. F. Roberts Company, 1935. 
427 p. $2.50. 

According to the author, Chapters II to IX, 
inclusive, of this book are a reprint of Reorgani- 
zation of the Public School System, published 
originally by the United States Bureau of Educa- 
tion in 1913. This ran through eight editions 
totaling 10,000 copies. It is now out of print. 
Chapter I is an addition to the original printing 
given to clarify and explain some of the “more 
intimate facts respecting the Berkeley under- 
taking.” The book is important because it gives 
an account of the pioneer movement toward 
junior-high-school organization occurring in the 
Berkeley school system between 1908 and 1912. 

Chapters II to VI, inclusive, give an histori- 
cal account of the development of the American 
school system showing trends toward a func- 
tional reorganization. Chapters VII to IX, in- 
clusive, give an account of the developments in 
Berkeley while the reorganization was being 
effected. They explain details of the plan 
adopted in Berkeley. 

The author regards the 6-3-3 plan as repre- 
senting three distinct cycles in pupil develop- 
ment and curriculum reorganization was car- 
ried on to meet the needs of pupils in each 
of these cycles, respectively. 

The book may be read with profit by all 
teachers who desire to see the part they may play 
in accomplishing the objectives of a modern 
school system built on the 6-3-3 plan. 

—A.W.H. 


SuHau, N. M. Elementary Chemical Theory and 
Problems. Dharwar, India: Karnatok Print- 
ing Works, 1934. 145 p. 

This publication is an effort to meet the ad- 
vanced needs of students in general chemistry 
at Karnatok College. Each chapter presents 
briefly the main principles involved in the study 
of the topic and then proceeds to show examples 
of solving quantitative related problems. Then 
follows a number of problems which call for the 
use of the principles. Chapter titles are: “Laws 
of Chemical Combination,” “Gas Laws,” 
“Equivalent Weights,” “Gay-Lussacs Law,” 
“Molecular Weights,” “Atomic Weights,” “Re- 
acting Quantities from Chemical Equations,” 
“Electrolysis,” “Volumeter Analysis,” “Diffusion 
of Gases,” “Solubility,” and “Quantitative Or- 
ganic Analysis.” The small volume gives an in- 
teresting comparison of requirements in general 
chemistry at Karnatok College and in our own 
colleges. —C.J.P. 
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WRIGHTSTONE, J. WAYNE. Appraisal of Newer 
Practices in Selected Public Schools. New 
York: Bureau of Publications, Teachers Col- 
lege, Columbia University, 1935. 117 p. $1.50. 
In this comparison of “new-type practices” 

with “standard practices” the weight of evidence 

favors the former. This is true in both elemen- 
tary and secondary schools. 

In the “standard-type school practices,” the 
science subjects (for example) are treated as iso- 
lated units. The assignment-recitation teaching 
is used following a textbook. Emphasis is on 
mastery of facts. In “newer-type school practices” 
the subjects are integrated under natural science 
and natural sciences are correlated with other 
curriculum courses. Pupil’s interests, purposes, 
and attitudes are principal considerations of the 
teacher. 

In the appraisal of practices in natural science, 
“intellectual factors and outcomes” were measured 
by administering the Cooperative Tests, Form 
1933, for general science, biology, physics, and 
chemistry. “Dynamic factors” were measured by 
a test of natural science beliefs and attitudes. 
Pupil participation as indicated by initiative, re- 
sponsibility for assignments, use of memory in 
responding to questions based on textbook were 
measured by direct observation. 

On all counts the pupils in the newer type 
schools were superior. They made higher scores 
on the tests, and observations in the classrooms 
showed that pupil performance and teacher per- 
formance were superior. 

Similar comparisons are reported of work in 
American and European history, reading, language 
usage, literary acquaintance, French, Latin, and 
the various divisions of mathematics. Only in 
American history and intermediate algebra did 
the pupils in the standard schools score higher 
than pupils in the new type schools. In several 
instances, however, the differences are not sta- 
tistically significant. 

The techniques which are described in some 
detail seems to be valid but not adequate. A 
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factor, probably of considerable influence, which 
seems difficult to rate is enthusiasm of the teach- 
ers. Driven by the enthusiasm of trying some- 
thing new, teachers put forth maximum effort. 
Routine procedure with minimum effort character- 
izes the standard type. To this reviewer, it seems 
reasonable to guess that the use of more adequate 
measures would reveal larger differences favoring 
new-type practices than seem to be shown in this 
pioneering and worthy work of appraisal. 
—S. R. Powers. 


Raptey, J. A., AND GRANT, Juttus. Fluorescence 
Analysis in Ultra-Violet Light. New York: 
D. Van Nostrand and Company, Inc., 1935. 
326 p. $7.00. 

Science involving the use of fluorescence par- 
ticularly for analytical purposes has taken great 
strides within recent years. This book gives not 
only an authoritative account of the theory and 
technique of fluorescence analysis, but also its 
many applications in science and industry. Many 
illustrations and Luminograms are included. In 
chapters covering the practical applications, we 
find drugs, foods, fuels, leather, criminological 
work, gems, museum work, paints, paper, rubber, 
textiles, and waters and sewage. This compara- 
tive new field in science deserves the attention 
of science instructors because of its increasing im- 
portance in matters closely relating to daily life. 


—W.G.W. 


Scuaus, Epwarp L. (Editor). William Torrey 
Harris. Chicago, Ill.: The Open Court Pub- 
lishing Company, 1936. 136 p. $1.25. 

This volume contains essays and addresses pre- 
sented in commemoration of, in 1935, the centen- 
nial of the birth of Dr. Harris who, for 17 
years preceding 1906, presided over the Bureau 
of Education in Washington, D. C. Dr. Harris 
was both educator and philosopher. The book 
also contains a very complete bibliography of 
books and articles about Dr. Harris. 

—W.G.W. 
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A GENERAL SCIENCE TEXT 
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Contains sufficient material for 
a full year’s work. 


Unit organization—based upon 
everyday experiences of the 
student. 


Tested by research, item by 
item. 


Each daily lesson includes 
problems, demonstrations, dis- 
cussions, and a summary. Pro- 
vides an abundance of out-of- 
class activities. 


Demonstrations do not require 
elaborate equipment. 


Examination copies sent to instructors considering a change in texts 
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